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Abstract 
 
The number of bikeshare programs (BSPs) has grown rapidly over the last decade. 
This Thesis provides an original contribution to knowledge by quantifying the factors that 
act as barriers and facilitators to bikeshare use. A secondary contribution is an assessment 
of the impact BSPs have had on car use. 
Many cities in the decades following World War II became increasingly 
dependent on the private automobile. Over the last two decades, there has been a growing 
awareness of the negative impacts of car dependence. Governments, urban and transport 
planners, as well as those in academia have begun to recognise, document and seek to 
mitigate the unintended consequences of this dependence. These consequences relate to 
congestion, road traffic injury and fatality, as well as climate change and local air 
pollution. Moreover, the reduction in physical activity that has been replaced by the 
sedentary mobility afforded by car use has also exacerbated the prevalence of ‘lifestyle 
diseases’ such as diabetes and heart disease. 
 In an effort to counter the impacts of automobile dependence, governments have 
begun to introduce a range of measures designed to curb unnecessary car use and promote 
more sustainable transport options, such as public transport, bicycling and walking. 
Bikeshare programs are one such measure, designed ostensibly to provide an alternative 
for short to medium distance car journeys. Bikeshare programs originated in 1960s 
Europe, but vandalism and theft resulted in their demise. Over the last decade however 
substantial improvements in the capability and affordability of payment, security and 
tracking technologies have enabled a dramatic re-emergence in this unique blend of 
public and private transport. From only a handful of BSPs ten years ago, there are now 
over 700 programs, ranging in size from 90,000 bikes, to small pilot projects of a few 
dozen. The purported benefits of bikeshare include flexible mobility, emission reductions, 
individual financial savings, reduced congestion, health improvement and support for 
multimodal transport connections (acting as the ‘last mile’). 
The rapid rise of bikeshare is encouraging from a sustainable transport 
perspective, yet little research has appeared in the peer-reviewed literature regarding the 
impact BSPs have on transport behaviour. Moreover, Australia’s two bikeshare programs, 
known as CityCycle in Brisbane and Melbourne Bike Share (MBS) in Melbourne have 
significantly lower usage levels than all other BSPs of comparable size and there is a 
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paucity of research examining possible explanations for this within the peer-reviewed 
literature. This Thesis sets out to better understand the barriers and facilitators to 
bikeshare use, including the motivating factors that have led current bikeshare members 
to join. The research also seeks to improve our understanding of the impacts BSPs have 
on reducing car use, using data from Australian BSPs, in addition to similar programs in 
London, Minnesota and Washington, D.C.  
Two research questions underpin this program of research. Firstly, what are the 
key barriers and motivators for people to use BSPs? A subcomponent of this research 
question is what factors influence bikeshare membership in Australia? This 
subcomponent question specifically seeks to understand the degree to which identified 
barriers and facilitators act to influence and predict bikeshare membership. Secondly, 
what impacts do BSPs have on reducing car use? Two principal data collection 
techniques have been employed in response to these research questions, incorporating 
both qualitative and quantitative methods. The research program design is guided by, but 
does not seek to test, the Theory of Planned Behaviour. Focus groups were conducted in 
Brisbane with three groups of participants; the first group consisted of non-riders, defined 
as those who have not ridden a bicycle for at least one month. The second group included 
those who had ridden a private bicycle in the previous month, but not a public one. The 
third group consisted of those who are currently members of CityCycle. Discussion 
prompts (see Appendix A) were designed to elicit the views, attitudes and opinions 
regarding barriers and facilitators to bikeshare. The findings assisted in the development 
of the second phase of data collection, an online survey, completed by members of 
CityCycle and MBS. A Brisbane based research panel (known as the InSPiRS Panel), 
without any known connection to bikeshare were also included in this second data 
collection phase. Very little research has appeared in the literature examining the views of 
non-bikeshare users to bikeshare and by including those without a known relationship 
with a BSP in the online survey, we can begin to understand the importance of possible 
barriers and facilitators.  
 Thematic analysis of the focus group data revealed three main themes influencing 
use of CityCycle. Firstly, Accessibility/spontaneity issues were a key barrier to non-
members, as well as a source of frustration for current CityCycle users. The lengthy sign 
up process in particular was thought to stifle the spontaneity that attracts people to 
bikeshare. The legal requirement to wear a helmet under Australian law was also 
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considered a deterrent to the spontaneous use of CityCycle. The second key theme 
focused on safety concerns and were considered a major issue for all groups and this 
included a perceived lack of suitable bicycle infrastructure, excessive motor vehicle 
speed, as well as regular riders describing a negative attitude of some car drivers. 
Interestingly, CityCycle members unanimously perceived car drivers’ behaviour to 
improve when on CityCycle bikes compared to their experience riding private bikes. 
Weather/topography encompassed the final theme, relating to Brisbane’s humid summers 
and hilly terrain, neither of which can be influenced by CityCycle operators. In order to 
increase the popularity of CityCycle, the results of the focus groups suggest a more 
concerted effort to facilitate spontaneous use is required, such as credit card swipe and 
24/7 access (neither of which were available at the time of writing). In addition, greater 
incentives to sign up new members and casual users should become a priority, as there 
was a strong view that seeing others using CityCycle may be an important requirement for 
others to consider joining. Finally, the development of a more bicycle friendly 
environment, including on road bicycle facilities and lower speed limits may assist non-
riders consider using CityCycle.  
Perceptions of fear emerged as a key barrier to bicycle riding, both in the focus 
group analysis, as well as a review of the literature. To better understand how perceptions 
of fear may influence BSP use, the literature on fear related to bicycle riding was 
examined (see Appendix E). The existing literature suggests the fear of motorised traffic 
may be disproportionate to actual levels of risk. Furthermore, the health benefits of 
bicycling outweigh the risks of collision. Rather than actual collisions forming the basis 
of people’s fear, it appears plausible that near collisions (which occur far more 
frequently) may be a significant explanatory factor for the exaggerated levels of fear 
associated with bicycle riding.   
An online survey formed the second data collection phase of this program of 
research. The survey (see Appendix B) was completed by 372 MBS members, 443 
CityCycle subscribers, and 60 InSPiRS Panel members 
An examination of the survey results revealed similarities between members of 
the two BSPs and differences between these members and the InSPiRS Panel (non-
members). Bikeshare members are considerably younger, more likely to know the 
distance between their home and work to their closest bikeshare docking station, have pre 
tax incomes of $104,000+ per annum and have friends or family who are bikeshare 
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members. Bikeshare members were also more likely to have ridden a bicycle (private or 
public) in the month prior to undertaking the survey. Factors considered important for 
non-bikeshare members to consider joining bikeshare include more bike lanes and paths, 
automatic access for public transport ticket holders and docking stations in closer 
proximity to residential address. 
Bivariate logistic regression analysis was conducted using the results of the online 
survey to develop a model capable of predicting the odds of bikeshare membership.  
Standardised weights were applied to correct for a biased sample in which approximately 
95% of all survey respondents were bikeshare members. A wide range of variables were 
tested for inclusion in the model. A logistic regression model revealed several significant 
predictors of membership, including reactions to mandatory helmet legislation, riding 
activity over the previous month, and the degree to which convenience motivated private 
bike riding. In addition, respondents aged 18 – 34 and having a docking station within 
250m of their workplace were found to be statistically significant predictors of bikeshare 
membership. The odds of membership were increased for those with incomes of 
$104,000+. A number of hypothetical scenarios were created, by altering the mean values 
of influential variables, to illustrate changes to the probability of bikeshare membership 
under various conditions. 
A further analysis of online survey results focused on the various barriers and 
facilitators to bikeshare use in Australia. This was motivated in part by the considerably 
lower usage levels of Australian BSPs compared to those in the northern hemisphere. 
Factor analysis was used to identify latent variables serving as motivators and barriers to 
bikeshare use. An ANOVA conducted on these data revealed that the most influential 
barriers to bikeshare use related to car travel being more convenient and docking stations 
not close enough to home, work or other frequented destinations.  The most influential 
motivators for members joining bikeshare related to proximity of docking stations to 
work and the conveniences offered by bikeshare.  
The final paper constituting this Thesis focuses on determining the variation in car 
use as a result of bikeshare, using data collected from Melbourne, Brisbane, Washington, 
D.C., London and Minnesota. A central component of this paper, and a theme running 
through the Thesis more generally concerns mode substitution (i.e. the mode of transport 
replaced by bikeshare). Mode substitution rates for the aforementioned programs are 
combined with trip data for 2012, obtained from BSP operators, to enable estimates for 
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the vehicle kilometres replaced (i.e. would have been driven had it not been for 
bikeshare).  Data was also obtained for motor vehicle support services used by BSP 
operators, principally to rebalance bicycles (moving bikes across the network to maintain 
an even distribution across docking stations). These two components were then combined 
to estimate bikeshare’s overall contribution to changes in vehicle kilometres travelled. 
This revealed that for most cities included in this analysis, the reduction in car use due to 
bikeshare was at least twice the distance covered by operator support vehicles. The 
exception was London, in which the relationship was reversed, largely due to a very low 
car mode substitution rate.  
The research findings regarding research question one are captured by the 
following themes; Spontaneity, convenience and safety, and have considerable 
implications for the encouragement of urban bicycling, particularly bikeshare. The 
findings may be useful for existing BSPs as well as cities planning a BSP. Spontaneity 
relates to BSP attributes such as immediate access to helmets in jurisdictions in which 
their use is mandatory, as well as on-the-spot, 24/7, sign up. Automatic access for public 
transport smart card ticket holders also lowers the barrier to entry. Convenience relates to 
proximity of docking stations to home, work and other frequented locations, in addition to 
travel time competitiveness with other modes. The provision of safe bicycle routes and a 
review of motor vehicle speeds within BSP catchments may assist in improving 
perceptions of safety. 
The logistic regression model developed as part of this program of research can be 
applied to existing or planned BSPs, modelling variation in membership rates based on 
the adjustment of key attributes. Further quantitative research is required, particularly 
with non-bikeshare users, to ascertain barriers and facilitators to bikeshare use.  
Further research is also required to examine the aforementioned phenomenon 
regarding perceived greater levels of consideration from motorists towards people on 
CityCycle bikes (relative to private bikes). This perception, revealed during focus groups 
needs to be verified in the field, possibly with the use of instrumentation fixed to different 
styles of bicycle, measuring variation in vehicle passing distance. Conducting this 
research in different cities with BSPs may assist in determining whether this is a localised 
effect, specific to Brisbane. 
The impact BSPs have on reducing car use could be expanded upon to include 
other potential impacts of bikeshare, including a quantification of the health and 
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congestion effects. The impact of docking stations on property prices is a plausible1, but 
yet to be researched topic of investigation. Bikeshare’s impact on the acquisition and use 
of private bikes may reveal important indirect influences of BSPs. 
The requirement for BSP operators to rebalance bicycles across the system is an 
expensive, inefficient activity that, as revealed in this program of research, can work 
against a key objective of bikeshare, namely to reduce car use. Further research is 
required to minimise the negative impact of rebalancing. This may involve 
multidisciplinary research with transport researchers, behavioural economists and mobile 
application engineers to understand and influence peoples’ decision to travel ‘against the 
flow’, thereby helping to rebalance bicycles without the use of trucks and trailers, as is 
currently common practice.   
As BSPs grow and mature, understanding the barriers and facilitators to use, as 
well as their impacts will become increasingly important. This program of research 
represents the first comprehensive, peer reviewed examination of the barriers and 
facilitators to bikeshare use in Australia. Drawing on international literature, as well as 
empirical data collection and analysis on Australia’s two BSPs, the barriers and 
facilitators to bikeshare use have been quantified. The findings of this program of 
research may inform current and future BSPs, both in Australia and abroad. This research 
has also developed the basis for future research focused on measuring bikeshare’s impact 
on car use, which is central to any evaluation of the wider impacts of bikeshare. 
 
 
 
 
 
 
 
 
 
 
                                                
1 This topic is only plausible in cities that have a popular BSP. The inclusion of docking station proximity 
in real estate listings following the launch of Citi Bike in NYC suggests this may be a desirable factor for 
some people. 
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Glossary of terms and acronyms 
 
Bikeshare program (BSP) 
Contemporary BSPs refer to the provision of bicycles intended for short-term 
rental from one docking station (where bicycles are picked up and returned) to another. 
These bicycles usually contain technologies that allow operators to track their location. 
Members of the public are able to register to hire the bicycles, either online or through 
information kiosks (although some allow online registration only). 
 
Docking station 
A facility that stores bicycles on the street, allowing users to access and return 
bicycles. Bicycles do not need to be returned to the docking station they were obtained. 
 
Rebalancing 
Refers to the actions of the bikeshare operator moving bicycles across the network, to 
maintain a more even distribution across docking stations. Rebalancing is not unique to 
bikeshare – it also occurs with public transport vehicles having to run relatively empty in 
response to imbalances in demand across the network. 
 
Mode substitution 
The mode of transport replaced by bikeshare. This is typically determined by 
asking bikeshare users what mode they would have taken had bikeshare not been 
available.  
 
Bikeshare member 
An individual holding a current bikeshare subscription of at least one month. 
 
Bikeshare non-member 
An individual who does not hold a current bikeshare subscription of at least one 
month. They may have previously held a subscription, or used bikeshare on a casual 
basis. 
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InSPiRS 
The Centre for Accident Research and Road Safety – Queensland (CARRS-Q) 
gathered a group of Queensland households who agreed to help with important road 
safety research by giving their opinions and sharing their knowledge of relevant issues 
from time to time.  This group of Queenslanders is called InSPiRS, the Independent 
Survey Panel in Road Safety. 
 
Pseudo R2  
R2 is defined as the proportion of all the variation explained by the model. 
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1 Chapter One: Introduction 
 
1.1 Introductory comments 
This chapter sets out the research program comprising this Thesis-by-
publication. The rationale for conducting the research will be described, as well as a 
summary of the research aims, followed by an outline of the overall structure of the 
dissertation. 
 
1.2 Rationale for the research 
Governments in developed countries have begun expressing a desire to 
encourage bicycle riding, as a method of increasing physical activity, reducing air 
and noise pollution, as well as easing traffic congestion and addressing climate 
change (Pucher, Dill, & Handy, 2010a; Pucher & Buehler, 2012; Shaheen, Guzman, 
& Zhang, 2010). In recent years bikeshare programs (BSP) have emerged to promote 
increased bicycle riding participation. What initially began as small pilot projects in 
Europe during the 1960s have expanded into large-scale, technologically advanced 
programs predominately in Europe, North America and Asia. There are currently 
over 700 BSPs operating globally (Meddin & DeMaio, 2014) however the literature 
examining these programs is only in its infancy. Australia’s two BSPs, in Melbourne 
and Brisbane have been in operation since 2010, however their usage levels are 
among the lowest globally (Fishman et al., 2013a).  
The original contribution to knowledge provided by this program of research 
is its examination and quantification of the factors that act as barriers and facilitators 
to bikeshare use. The study design has been informed by the Theory of Planned 
Behaviour, described in more detail in Chapter Three. The term ‘facilitators’ is used 
throughout the Thesis to describe factors non-BSP members report may increase 
their likelihood of using a BSP. A secondary contribution is an assessment of the 
impact BSPs have had on influencing car use. This is considered important, as a 
reduction in car use is a typical motivator for the establishment of BSPs.  
The peer-reviewed literature is yet to investigate why Australia’s bikeshare 
usage remains considerably lower than international norms. Limited peer reviewed 
research has been published examining barriers and facilitators to bikeshare use and 
membership.  Finally, the impact of BSPs on car use is yet to be investigated. By 
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improving our understanding of what influences bikeshare usage and the impacts 
these programs may have on car use, BSPs may be better able to help meet the 
sustainability and transport objectives of urban areas.   
 
1.2.1 Sustainability challenges, bicycling and its promotion 
In the post-World War II period, developed countries have become 
increasingly reliant on motorised transport (Frank, Frumkin, & Jackson, 2004b). 
Australia is no exception to this trend, as illustrated in Figure 1.1.  
Giles-Corti et al. (2010) illustrate how the dominance of motorised transport 
in Australian cities has led to a number of public policy challenges, in terms of 
greenhouse gas emissions, congestion, sedentary lifestyles and oil vulnerability. 
Bicycling has been widely cited as a response to these contemporary issues facing 
cities (Krizek et al., 2009b). Krizek et al. (2009a) highlight that although the 
evidence base for the precise magnitude of benefits needs to be enhanced, there are 
four well-established reasons for the encouragement of bicycling: environmental 
benefits, congestion reduction, liveability enhancement and health improvement. 
They argue that although it is difficult to measure, liveability benefits are one of the 
key reasons for the promotion of bicycling and this too seems to be a central 
motivation behind the trend towards BSPs over recent years. 
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Figure 1.1 Urban transport trends, Australia 1990 - 2011 
Source: Major Cities Unit, 2012, updated from Cosgrove, 2011 
NB: “Com veh” refers to commercial vehicles.
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1.2.1.1 Climate change 
Transport is responsible for 13% of total global greenhouse gas (GHG), 
although this includes non-fuel combustion emissions, such as those associated with 
agro-forestry.  When focusing solely on fuel combustion, 23% of emissions are from 
the transport sector, according to the Organisation for Economic Cooperation and 
Development (2008). Transport emissions in developed economies rise to around 
30% (Organisation for Economic Cooperation and Development, 2008). The 
transport sector is among the fastest growing source of global carbon emissions 
(Giles-Corti et al., 2010).  Furthermore, developing countries, such as China and 
India are rapidly adopting car based transport patterns, which threatens to exacerbate 
global emissions from the transport sector (Sakamoto, Dalkmann, & Palmer, 2010). 
Krizek et al (2009b) have argued that non-motorised transport such as bicycling can 
play a key role in reducing transport emissions and this view has been supported by 
Australian (Bauman et al., 2008) and US research (Shaheen et al., 2010). 
 
1.2.1.2 Congestion 
Traffic congestion is considered a major problem in developed and 
developing countries (Santos, Behrendt, & Teytelboym, 2010). Although improved 
mechanisms need to be developed to quantify the impact of modal shifts from car 
travel to bicycle (Handy, van Wee, & Kroesen, 2014), a number of researchers have 
attempted to place a monetary value on the congestion reduction associated with 
reduced car use and bicycling encouragement (Litman, 2011; New Zealand 
Transport Agency, 2009). One of the potential benefits of BSPs is its congestion 
reduction potential. However, it should be noted that in order for bikeshare use to 
contribute to congestion reduction, it must replace motorised vehicle use (see Section 
2.6.2 on mode substitution). Bikeshare program operators are required to rebalance 
bicycles, which typically require motorised vehicles and therefore have the potential 
to contribute to congestion. Whilst this is currently a gap in the literature, Chapter 
Eight quantifies the vehicle kilometres travelled (VKT) by bikeshare operators in 
selected cities. 
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1.2.1.3 Liveability 
Liveability has become an increasingly recognised concept over recent 
decades and transport plays a crucial role in the development of a liveable urban 
environment (Appleyard & Lintell, 1972; Schiller & Kenworthy, 1999; Vuchic, 
1999). Hart (2008) found heavily trafficked (motorised) streets reduced social 
connectedness and increased people's perception of danger. One of the major 
challenges to urban liveability therefore is car dependence, as highlighted by 
Falconer, Giles-Corti & Newman (2010) in their assessment of transport patterns in 
new urban developments. Bicycling has been emphasised both by researchers and 
government policy makers as a mode of transport that offers significant liveability 
enhancements to urban life (Australian Local Government Association, Bus Industry 
Confederation, Cycling Promotion Fund, National Heart Foundation of Australia, & 
International Association of Public Transport, 2010; Austroads, 2010a; Lancaster 
University, 2011) and this is a key reason many governments have established or are 
planning to establish BSPs (Pucher & Buehler, 2012; Shaheen et al., 2010). 
 
1.2.1.4 Health 
Transport has a number of health impacts – both adverse and advantageous 
(Haworth, Schramm, King, & Steinhardt, 2010). Firstly, motorised transport 
produces air and noise pollution and this has been shown to cause a number of 
adverse effects on health (Giles-Corti et al., 2010). Secondly, road traffic injuries are 
a major cause of death and disability, with just under 1.3 million fatalities globally 
(Watson, 2011) and up to 50 million serious but not fatal injuries (Ward & 
Billingsley, 2011). Thirdly, motorised transport often replaces more physically active 
transport and this increases sedentary lifestyle diseases, such as diabetes and heart 
disease (Dill, 2009; Dora & Phillips, 2000; Dora & Racioppi, 2003; Frank et al., 
2004b; Tranter & Lowes, 2009). Australian research found driving to work increased 
the chance of being overweight or obese by 13% (Wen, Millett, Orr, & Rissel, 2006). 
Similar findings have also been found in China (Bell, Ge, & Popkin, 2002) and the 
US (Frank, Andresen, & Schmid, 2004a).  
The health impacts of bicycle riding can be both positive and negative. 
Positive effects relate to the physical activity benefits (Andersen, Schnohr, Schroll, 
& Hein, 2000), whilst the negative impacts are associated with risk of road traffic 
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crashes and exposure to air pollution (Haworth et al., 2010). Recent research 
comparing these positive and negative impacts have found that on balance, the health 
risks associated with cycling are outweighed by the positive impact associated with 
increased levels of physical activity. De Hartog, Boogaard, Nijland, & Hoek (2010) 
used a meta-analysis to calculate the effect of 500,000 people transferring from car to 
bike on air pollution, traffic injuries and physical activity. The beneficial effect of 
physical activity was found to outweigh the potential mortality associated with air 
pollution and traffic injuries associated with bicycling. For those transferring from 
car to bike, it was estimated, achieved 3 - 14 months of additional life (de Hartog et 
al., 2010). It should be noted that the results are based on cycling conditions in the 
Netherlands, which are considered amongst the world's safest, on a per kilometre 
travelled basis (Pucher & Buehler, 2008).  
Multiple short bicycle journeys of at least 10 minutes duration have been 
shown to reduce sedentary lifestyle diseases (Bauman et al., 2008) and these appear 
to be the type of trips encouraged by BSPs, although few credible studies have 
investigated such impacts. In addition, there are numerous community-wide benefits 
associated with car journeys replaced by bicycling associated with reduced air and 
noise pollution (Giles-Corti et al., 2010). 
 
 
1.3 Bikeshare programs 
Bikeshare programs have existed for almost 50 years, although the last 
decade has seen a sharp increase in both their prevalence and popularity, as 
illustrated recently in a global assessment of bikeshare development by the Earth 
Policy Institute (Larsen, 2013), as well as Pucher & Buehler (2012) in their book 
City Cycling. As indicated previously, improvements to the capability and 
affordability of tracking, communications, security and payment technology have 
enabled considerable growth in BSPs. Shaheen et al. (2010), in their overview of the 
bicycle share concept, history and future, outline the benefits of BSPs, which can be 
summarised as: 
• Flexible mobility 
• Emission reductions  
• Individual financial savings 
Bikeshare: barriers, facilitators and impacts on car use 
 
 
7 
• Reduced congestion and fuel use 
• Health benefits 
• Support for multimodal transport connections, by acting as a ‘last mile’ 
connection to public transport.  
 
1.3.1 Policy context of bikeshare 
Over the last 10 to 15 years, a range of government programs have served to 
promote bicycling and these can be broadly divided into ‘soft’ and ‘hard’ measures 
(Bauman et al., 2008). Soft measures refer to social marketing campaigns focused on 
providing information to encourage a shift from single occupant car use towards 
more sustainable transport options, such as car pooling, walking, cycling, public 
transport and telecommuting. Hard measures relate to alterations in the built 
environment that support walking, bicycling and public transport (e.g. bicycle paths). 
Bikeshare programs contain elements of both these approaches, as they require 
significant promotional campaigns, as well as the provision of infrastructure 
(bicycles, docking stations and signage).  
 
1.3.2 Bikeshare in the context of transport systems 
Fundamentally, transport systems consist of three elements; 1) vehicles, 2) 
rights of way, and 3) terminal capacity (Shoup, 2005). Each mode of transport 
typically requires each of these elements (with the exception of walking). Maritime 
transport, for example requires ships (the vehicle), shipping lanes (rights of way) and 
ports (terminal capacity). For bicycling, the vehicles are bicycles, the rights of way 
are streets and bicycle paths, and terminal capacity are bicycle racks or similar 
devices to lock bicycles. Bikeshare programs address two of these three elements, 
namely, they provide the vehicle and the terminal capacity. Failing to provide 
sufficient rights of way (e.g. separated bicycle lanes) can act as a barrier to bikeshare 
use, as described in Section 5.5. Importantly, bikeshare is increasingly seen as a last 
mile solution (Shaheen et al., 2010; Shaheen, Martin, Cohen, & Finson, 2012), 
helping to improve access to and from public transport (Parkes, Marsden, & 
Shaheen, 2013). 
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1.4 Structure of the dissertation 
Qualitative and quantitative methodologies are operationalized in the research 
program in order to examine the variables influencing bikeshare usage and the 
impact on car use. Focus groups conducted in Brisbane helped develop an 
understanding of the attitudes, opinions and preferences regarding bikeshare and 
were divided into three distinct groups. Group one consisted of infrequent and non-
cyclists (no bicycle riding over the past month), group two were regular bicycle 
riders (ridden a bicycle at least once in the past month) and group three was 
composed of CityCycle members. Thematic analysis of the focus group data 
informed the development of an online survey, which was completed by bikeshare 
members in Brisbane and Melbourne, as well as a group with no known association 
with bikeshare. 
Chapter One outlines the rationale for the research, as well as some introductory 
concepts on bikeshare to contextualise this program of research. Chapter Two 
provides a literature review discussing a number of emerging themes within 
bikeshare research (encompassing Paper Three). Chapter Three describes some of 
the theoretical and methodological approaches applicable to bikeshare research, 
including those adopted for this program of research. Chapter Four provides an 
overview of the research program, including aims, research questions and an 
explanation of the organisation of papers forming the foundation for this Thesis. 
Chapters Five to Eight contain the remaining five papers that form this Thesis, with 
the exception of Paper Two, found in Appendix E. Chapter Nine is a general 
discussion, synthesising the research findings in relation to the research questions. 
Implications of the research findings are discussed, as well as the overall strengths 
and limitations. Finally, future research needs are identified, as well as well as 
concluding remarks. 
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2 Chapter Two: Literature Review 
2.1 Notes 
 
Taken from: 
Fishman, E., Washington, S., & Haworth, N. (2013). Bike Share: A Synthesis of the 
Literature. Transport Reviews, 33(2), 148-165.  
doi: 10.1080/01441647.2013.775612 
 
Each of the authors listed above satisfy the criteria for authorship and take 
responsibility for their part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for 
conceiving, planning and preparing the manuscript, which was then reviewed by the 
co-authors. The candidate was also responsible for any revisions made at the 
suggestion of journal reviewers. The second and third authors are members of the 
candidate’s supervisory team. The co-authors agree to the use of the paper in this 
dissertation and its publication on the Australasian Digital Thesis database, 
consistent with any limitations set by the publisher requirements.  
The journal in which this paper appears is a peer-reviewed publication with an 
international readership. The journal’s Impact Factor is 1.887, ranking 6/26 
(Transportation), according to the Thomson Reuters 2012 Journal Citation Reports. 
The publisher of this article (Taylor & Francis) states that authors retain the right to 
publish their work in a Thesis.  
This paper provides a synthesis on the growing, but relatively small body of 
literature on bikeshare, including both grey and peer-reviewed. Only English 
language articles were reviewed, using Google Scholar, Scopus and Web of Science. 
Articles were collected between April 2011 and September 2012. The paper 
identifies research gaps and acts as a foundation upon which further chapters build.  
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2.2 Abstract 
 This paper begins by providing an overview of bikeshare programs, followed 
by a critical examination of the growing body of literature on these programs. This 
synthesis of previous works, both peer-reviewed and grey, includes an identification 
of the current gaps in knowledge related to the impacts of bikesharing programs. 
This synthesis represents a critically needed evaluation of the current state of global 
bikeshare research, in order to better understand, and maximise the effectiveness of 
current and future programs.  
Several consistent themes have emerged within the growing body of research 
on bikeshare programs. Firstly, the importance bikeshare members place on 
convenience and value for money appears paramount in their motivation to sign up 
and use these programs. Secondly, and somewhat counter intuitively, scheme 
members are more likely to own and use private bicycles than non-members. 
Thirdly, users demonstrate a greater reluctance to wear helmets than private bicycle 
riders and helmets have acted as a deterrent in jurisdictions in which helmets are 
mandatory. Finally, and perhaps most importantly from a sustainable transport 
perspective, the majority of scheme users are substituting from sustainable modes of 
transport rather than the car.  
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2.3 Introduction 
Bikeshare programs (BSPs) have existed for almost 50 years, although the 
last decade has seen a sharp increase in both their prevalence and popularity 
worldwide (Shaheen et al., 2010). Contemporary BSPs refer to the provision of 
bicycles to enable short-term rental from one docking station to another. These 
bicycles usually contain technologies that allow scheme operators to track 
movements, from one docking station to the next, and for those with integrated 
global positioning system (GPS), the bike’s movement through the network. Pricing 
structures generally encourage short-term rental (for example, the first 30 minutes 
are usually free), after which, users are charged on a sharply rising scale. Users are 
generally required to provide credit card details, which act both as a deposit as well 
as payment for registration and usage fees. 
In 2007, Paris launched Europe’s largest scheme, with over 20,000 bicycles. 
Wuhan and Hangzhou, China currently have the world’s largest BSPs, with 90,000 
and 70,000 bikes respectively (Larsen, 2013). New York City launched North 
America’s largest BSP, with 6,000 bicycles in May 2013. Figure 2.1 documents the 
expansion of BSPs globally. It should however be stressed that figures for 2012 only 
include the first six months. 
 
Figure 2.1 Global growth in bikeshare programs 
Source: Meddin, 2012b 
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Shaheen et al. (2010) summarise the benefits of bikesharing as flexible 
mobility, emission reductions, physical activity benefits, reduced congestion and fuel 
use, individual financial savings and support for multimodal transport connections. 
These factors have acted as a catalyst for the development of bikesharing globally, 
yet little research has been conducted to evaluate to what extent these programs 
accomplish such benefits. Moreover, there is a paucity of research examining the 
factors constituting barriers and facilitators to bikeshare usage.  
 
2.4 Review of the literature 
This literature review begins by briefly identifying the policy context to 
which the bike-sharing concept responds, in terms of the need to enhance the 
sustainability of the transport system as well as meet public health and urban 
liveability objectives. This review is followed by a discussion on the limited work 
directly investigating the impacts of BSPs. These works were found through a scan 
of the academic literature on bikeshare, as well as through the grey literature between 
April 2011 and September 2012. Google Alerts were also established between these 
dates for the words “bike share” and “public bike”. Readers are encouraged to refer 
to the bibliography to determine whether cited works are from the peer reviewed or 
grey literature. As with any area of research, but perhaps particularly so with 
bikeshare, given the rapid pace of growth, papers can quickly become out-dated.  
 
2.5 Sustainability challenges, bicycling and its promotion 
As contemporary urban policy seeks to overcome the challenges presented by 
car dependence, replacing car journeys with bicycles has emerged as an increasingly 
common response in many cities, as highlighted recently in the new book City 
Cycling (Pucher & Buehler, 2012). This paper does not seek to repeat a discussion of 
the benefits of bicycling found elsewhere, but simply wishes to highlight that the rise 
of bikeshare has come about ostensibly in an attempt to capitalise on the potential 
benefits associated with an increase in cycling. Finally, the establishment of BSPs 
have prominently enabled cities to demonstrate their commitment to addressing 
climate change, population health issues, traffic congestion, oil dependence and 
liveability.  
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2.6 Bikeshare programs 
The policy context identified above, combined with improvements to the 
capability and affordability of tracking, communications, security and payment 
technology have enabled considerable growth in bike-sharing programs, mostly in 
Europe and China (and other Asian countries), but also in the US, and to a lesser 
extent, Australia.  
 
2.6.1 Benefits 
Shaheen et al. (2010), in their overview of the bicycle share concept, history 
and future, outline the benefits of BSPs, which can be summarised as: 
• Flexible mobility 
• Emission reductions  
• Individual financial savings 
• Reduced congestion and fuel use 
• Health benefits 
• Support for multimodal transport connections, by acting as a ‘last mile’ 
connection to public transport.  
 
2.6.2 Mode substitution and impacts 
Implicit in many of the aforementioned benefits is the assumption that a 
significant proportion of users are transferring to bikeshare from single occupant car 
use. Yet a wide range of papers, from a number of countries, have reported that this 
is seldom the case. A report on bikeshare from the United Nations warned about the 
possibility of exaggerating the benefits of these programs, given that it is quite 
common for the majority of bikeshare trips to be substituting for sustainable modes 
(Midgley, 2011). This United Nations report failed to describe the precise 
methodology used in its development, although the author provides comprehensive 
references. Citing data from the Barcelona, Lyon, Montreal and Paris BSPs, the 
author concludes that these programs show “little impact on reducing car use”  (p. 
16). Similarly, the Dublin, London and Washington, D.C. schemes have all reported 
low transfer rates from car journeys to public bike (LDA Consulting, 2012; Murphy, 
2010; Transport for London, 2010a), as shown in Figure 2.2. One study, Murphy 
(2010) sought to determine the influence of the Dublin BSP specifically measuring 
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trips that would have previously been made by car. The data were collected via 
surveys at docking stations. Eight randomly selected stations (out of a total of 40) 
were used as sites for the carrying out of the survey, where bikeshare users were 
targeted.  Survey times were stratified, in an effort to diversify the sample. In total, 
251 surveys were completed, which approximates, according to the author, 8% of 
Dublin’s bikeshare users in any average 24-hour period. The results are included in 
Figure 2.2. Another study, by LDA Consulting (2012) known as the 2012 Capital 
Bikeshare Customer use and Satisfaction Survey was carried out with users of 
Capital Bikeshare in Washington, D.C. An online survey was distributed to those 
registered as Capital Bikeshare members (n = 18,000). The survey was open for a 
one-month period, with 5,464 completed surveys (response rate of 31%). For their 
most recent bikeshare journey, respondents were asked what mode of transport they 
would have used if Capital Bikeshare was not available, with the results shown only 
7% shifting from private car. A full set of results to this question is provided in 
Figure 2.2. Participants were not offered options for weekday and weekend travel, 
making the results potentially dependent on what day the survey was completed. 
Providing such an option would assist in our understanding of mode substitution and 
how this may vary between weekday and weekend travel.  
Transport for London (2010a) undertook an online survey of 3,500 members 
of the London BSP. The authors of the report do not identify how many people the 
survey was sent to, and therefore it is not possible to determine the response rate, 
however at the time, the program had over 100,000 members. The survey was 
conducted shortly after the introduction of the scheme (September - October 2010). 
The paper did not describe the methodology in detail. According to the authors, only 
1% were substituting for private car travel. The results suggest however that the 
program is reasonably successful in encouraging cycling, with 60% of respondents 
reporting their cycling participation only began in the previous six months 
(presumably due to the program) and over 50% never cycle in London on a bike they 
own. Clearly many users are substituting for walking and public transport use.  
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Figure 2.2 Mode substitution in selected cities 
Source: Buttner et al., 2011; LDA Consulting, 2012; Murphy, 2010; Nice Ride Minnesota, 2010 
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these limitations, Yang et al. (2010) have made an important contribution to the 
literature and a useful foundation for further work. 
Shaheen et al. (2011) undertook one of the most detailed investigations to 
date into bikeshare in China. The authors sought to better understand the travel 
impacts of the world’s second largest BSP, in Hangzhou, China. Bicycle modal share 
in Hangzhou, whilst significantly reduced from two decades ago, still hovers at 
33.5% (Yang et al., 2010), which is comparable to the highest bicycle modal share in 
European cities (Pucher & Buehler, 2008). The researchers conducted intercept 
surveys with members and non-members of the BSP, all in close proximity to 
docking stations. A key aim of the study was to determine how the BSP influenced 
transport choice. Over 800 surveys were completed, the vast majority of respondents 
being members of the BSP. The researchers asked the respondents what mode of 
transport they would have used had the bicycle scheme not existed. The results 
reveal the following shifts in mode share as a consequence of the program: 
• An overwhelming majority previously walked or used the bus. In fact for 
non-car owners, 80% shifted from public transport, compared to 50% for car 
owners. 
• 30% shifted from taxi to bikeshare. 
• Almost four out of five (78%) of the car owners said they used bikeshare for 
trips when they would have ordinarily have used the car. 
 
Shaheen et al. (2011) discovered “…car ownership does not lead to a reduced 
propensity to use bike sharing. In fact, members exhibited a higher rate of auto 
ownership in comparison to non members” (p. 13). This finding may well be a result 
somewhat unique to China, in which early adopters of bikesharing were also more 
willing to purchase a motor vehicle. LDA Consulting (2012) asked members of 
Capital Bikeshare  how their riding frequency has changed since joining the scheme. 
Some 36% of respondents reported riding ‘much more often’, 46% ‘more often’ and 
17% ‘about the same’. Younger respondents were found to be more likely to report 
higher frequency of riding since becoming members. As some respondents may have 
joined many months or even years ago, it is possible respondents may have trouble 
accurately recalling their frequency of riding before becoming members of the 
scheme. It is also unclear to what extent the increase in cycling was on private or 
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public bicycle. In addition, some respondents may have a tendency to select the 
perceived socially desirable answer, which in this case would be a tendency to report 
having cycled more since becoming members.  
A landmark study into bikeshare in North America (Shaheen et al., 2012) 
provides the most up-to-date, comprehensive assessment of bikeshare, from both the 
operator and user perspective.  The report sets out to understand, among other things, 
the impacts of bikeshare on transport choice, user perceptions and the influence of 
commute distance on propensity to use bikeshare. The method used by the authors 
involved an extensive literature review, interviews with bikeshare operators and 
transport stakeholders. The study team also conducted an online survey with 10,661 
users of bikeshare, in Montreal, Toronto, Washington, D.C. and Minneapolis/St Paul 
(response rate 15%). Respondents were asked how their use of other modes of 
transport has changed due to bikeshare and the results are shown in Figure 2.3. 
 
 
Figure 2.3 Changes in mode use due to bikeshare, North America 
Source: Shaheen et al., 2012 
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any meaningful outcome related to vehicle miles travelled (VMT) and subsequent 
metrics such as greenhouse gas emissions.  
 
2.6.3 Usage rates 
Substantial differences exist in the usage of BSPs globally, yet the reasons for 
this variation have only received limited attention. Globally, usage rates vary from 
around 3 – 8 trips per bicycle per day (Fishman, 2011b; Meddin, 2011a, 2011b; 
Rojas-Rueda, de Nazelle, Tainio, & Nieuwenhuijsen, 2011). Melbourne and 
Brisbane (Australia’s only two BSPs) have usage rates significantly less than other 
cities (Meddin, 2012a). These Australian schemes have approximately 0.3 - 0.4 trips 
per day per bicycle according to information supplied by the operators to the authors 
(JCDecaux, 2011; Royal Automobile Club of Victoria, 2011) although recent months 
have shown usage growth (Alta Bike Share, 2012; Brisbane City Council, 2012). 
Figure 2.4 illustrates the number of trips per day per bicycle for a small selection of 
cities. It should be noted that although there are over 400 bikeshare programs 
globally, reporting measures vary widely, and it is rare for operators to provide 
accurate trip frequency data. For this reason, Figure 2.4 is limited to six systems. For 
Europe’s largest bikeshare program, Velib, in Paris, six trips per day per bike has 
been reported in a paper published in the International Journal of Sustainable 
Transportation (Nair, Miller-Hooks, Hampshire, & Busic, 2013), which cites a 2008 
article from the New York Times (Erlanger, 2008). Nair et al. (2013), later in their 
paper on Velib, using data supplied by the operator, JCDecaux, report 79,945 trips 
per day, which at 20,000 bicycles, equates to approximately four trips per day per 
bike. The discrepancy is illustrative of the paucity of reliable, comparable data across 
different systems. Another well known French BSP, Velo'v in Lyon is reported as 
averaging 16,000 trips per day, and therefore, with a fleet of 4,000 bikes, equates to 
approximately four trips per day (Jensen, Rouquier, Ovtracht, & Robardet, 2010). 
Reporting average annual usage is of limited use, given the large variation associated 
with seasonal weather patterns, an effect that is clearly evident in Figure 2.4. 
Interestingly, during instances of public transit service disruptions, such as strikes, 
bikeshare usage can double, as was the case with Velo'v (Jensen et al., 2010), and a 
similar effect has been identified in London (Fuller, Sahlqvist, Cummins, & Ogilvie, 
2011b). 
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Figure 2.4 Bikeshare trips per bicycle per day – selected cities 
Source: Alta Bike Share, 2012; Brisbane City Council, 2012; Capital Bikeshare, 2012; R. Meddin, personal communication, May 1, 2012; R. Meddin, personal 
communication, April 13, 2012; J. Hoernel, personal communication, April 4, 2012, Y. Redhead, personal communication, May 8, 2012; S. Mullen, 
personal communication, April 6, 2012; Hubway, 2012; Meddin, 2012a, 2012c 
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Little in the peer-reviewed literature has appeared to explain reasons for 
lower usage rates in Australian cities. Research with users and potential users of 
Brisbane’s CityCycle program (see Chapter Five) found a lack of 
accessibility/spontaneity, caused in part by helmet issues (mandatory in Australia), 
overnight closure of the system and an inability to sign up easily with a credit card 
swipe to be significant barriers. Barriers to instant access were thought to stifle the 
spontaneity typically thought to attract people to bikeshare. In addition, safety issues 
(to be discussed in Section 2.6.7) related to a perceived lack of motorist awareness 
and bicycle infrastructure reduced the attractiveness of the scheme (Fishman, 
Washington, & Haworth, 2012a). See Appendix E for an examination of fear as a 
barrier to bicycle riding. 
Only sporadic data has been reported on the duration of bikeshare journeys 
and the speed at which riders travel. Jensen et al. (2010) used data obtained by the 
operator of Lyon’s BSP to better understand the speed and travel characteristics of 
users. Capturing activity on Velo'v between May 25, 2005 and December 12, 2007, 
the authors were able to report an average trip distance of 2.49km, with an average 
duration of just under 15 minutes. The authors note that the average travel speed 
varies by time of day and day of week. The top average speed (14.5km/h) occurs 
early on weekday mornings, whilst the slowest average speeds are recorded on 
weekend afternoons (10km/h). Interestingly, and a first for bikeshare studies, the 
authors compared trip distances on Velo'v between stations, to the distances that 
would need to be travelled between those two points if on foot or by car. The results 
of this analysis indicate that travel patterns of Velo'v riders bear closer resemblance 
to that of pedestrians than car drivers. The authors note that in instances in which a 
short cut becomes available, 68.2% of trips by Velo'v are shorter than by car, with the 
distance being reduced by an average of 13%. Due to the lack of dedicated bicycle 
infrastructure in Lyon during the period in which the data was collected, the authors 
note many of the cyclists must have been using sidewalks, bus/tramways, as well as 
riding the wrong way up one-way streets. The benefit of conducting an analysis of 
this type, although not mentioned by the report’s authors, is that it can provide an 
indication of level of service in relation to trip distance and travel time. Given the 
importance of travel time in individuals transport decision making (Sener, Eluru, & 
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Bhat, 2009), an analysis of this type provides a practical understanding of how 
bikeshare compares to other modes on this crucial parameter. This paper's findings 
suggest that a city can maximise the attractiveness of its BSP by creating competitive 
advantages for bikeshare route choice, compared to car use. This may help mitigate 
against the problem of low mode substitution rates from private car reported earlier. 
 
2.6.4 User motivation, preference and purpose 
With modern BSPs currently in their infancy, and a large number set to be 
introduced over the next few years, it is critically important that an understanding is 
reached regarding user motivation and preferences. Currently, research undertaken to 
establish the determinants of bikeshare usage is limited (Buck & Buehler, 2011). 
Confirming a view commonly seen in the literature that does exist, Murphy (2010) 
found that 55% of those using the Dublin BSP integrate it as part of a trip chain 
(multimodal travel). Walking was the most common linking mode, with 42% of the 
55% indicating they walked more than 500m in combination with bicycle share use. 
The overwhelming majority of users of the Dublin scheme (70%) state their trip 
purpose to be work or education related (Murphy, 2010). 
The proximity of residential addresses to docking stations appears to have a 
powerful influence over propensity to use bikeshare. Fuller et al. (2011a) 
investigated the prevalence and correlates of using public bikes among Montreal 
residents, a city which, at the time of publication had the largest BSP in North 
America, known as BIXI, with 5,000 bikes. The investigation involved telephone 
surveys with 2,502 people to compare the prevalence of using the program 
depending on whether the respondent lived within 250m of at least one docking 
station. The authors found that for those living within 250m of a docking station, 
14.3% had used BIXI, whereas only 6% had when living greater than 250m from a 
docking station. Almost 80% of respondents live beyond 250m from a docking 
station, with 12.8% living within 250m from one docking station and 7.9% having 
more than one docking station within 250m.  
Understanding trip purpose is important for the planning of new BSPs and the 
expansion of existing ones. Insights into trip purpose can be a useful tool for 
understanding bike flows and distribution issues across a system and can provide an 
indication of the impacts, in relation to the aforementioned benefits of bikesharing. 
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Yang et al. (2010) compared the BSPs of Beijing, Shanghai and Hangzhou. The data 
were collected via a survey of users (154 respondents in Beijing, 218 in Shanghai 
and 276 in Hangzhou) who were asked a range of questions regarding their transport 
choice. Significant differences in trip purpose were found across the three cities. In 
Beijing, almost 45% of respondents reported using bikeshare for journeys to work, 
compared to around 18% for both Shanghai and Hangzhou. Over half the Shanghai 
respondents reported bikeshare for the return from work journey, compared to 29% 
and 23% for Beijing and Hangzhou respectively. Hangzhou respondents generally 
used the bicycles for a broader range of trip purposes than Beijing and Shanghai 
respondents. Although the researchers made it clear what time of year the survey was 
undertaken, it was unclear what time of day the survey questions were asked, a detail 
that may have had an impact on responses, given that respondents were only able to 
select one journey purpose. Moreover, the sample size may not have been sufficient 
relative to the size of the schemes and it may therefore be difficult to generalise the 
results across the total user base of these programs. A membership survey from 
Washington, D.C. found the main trip purposes were registered as 
social/entertainment and errands/personal appointments (LDA Consulting, 2012). 
When asked about their most recent trip using Capital Bikeshare, members reported 
a wide range of purposes, with commuting and social/entertainment the most 
common as illustrated in Figure 2.5. This study, as well as others investigating 
bikeshare trip purpose for the most recent journey, would benefit from providing 
respondents with a weekday and weekend option. Without this option, results 
become dependent to some extent, on the particular day of the week in which 
respondents completed the survey. Not surprisingly, respondents without a car used 
Capital Bikeshare for a greater range of trip purposes. Similarly, members without a 
private bicycle used the program more for exercise/recreation (LDA Consulting, 
2012). 
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Figure 2.5 Trip purpose on Capital Bikeshare, Washington, D.C. 
Source: LDA Consulting, 2012 
 
Commuting (travel to/from work or school) was the most common trip 
purpose across a survey of four of North America’s largest BSPs at the time 
(Shaheen et al., 2012). This study, which also interviewed the operators of 19 BSPs 
in North America, reported that annual members were more likely to use bikeshare 
for regular, non-recreational journeys, whereas daily pass holders tended to use the 
system more for recreational trips.  
Interestingly, 60 – 70% of respondents in a study by Yang et al. (2010) 
reported that using the BSP in China was a more convenient option than using 
private bicycles. Convenience has emerged as a key motivation for the use of 
bikeshare, with similar findings in Washington, D.C., Minneapolis/St. Paul and 
Melbourne. In Washington, D.C., 85% of respondents cited access and speed as a 
motivation for using the scheme (LDA Consulting, 2012). ‘Convenience’ was also 
the top reason cited by those using the Nice Ride program in Minneapolis/St. Paul 
and Melbourne Bike Share (Alta Bike Share, 2011; Shaheen et al., 2012). Some 
studies have found bikeshare to be used by those seeking to avoid private bike theft 
(Fuller et al., 2011a). 
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2.6.5 Bikeshare and public transport 
The integration of cycling and public transit has been shown to strengthen the 
benefits of both modes (Brons, Givoni, & Rietveld, 2009; Pucher & Buehler, 2012), 
and in the peer reviewed as well as grey literature, strong user demand for integrating 
bikeshare with transit is apparent. Yang et al. (2010) found integration to the metro 
system to be an important function of the BSP in both Beijing and Shanghai, with 
58.4% and 55% of respondents combining these modes respectively. Hangzhou’s 
metro system is currently under construction, but an extensive bus network services 
the city. These bus passengers are provided an extra 30 minutes on the public 
bicycles before incurring a fee (90 minute free period instead of 60 minutes). The 
integration of bikeshare with public transit does not appear to be restricted to China. 
Recent research from Melbourne, Australia analysing activity and trip patterns across 
their system found a strong relationship between docking station activity and 
proximity to train stations, and this trend was most pronounced during peak hour 
periods (Lansell, 2011). Similarly, over half the respondents to a survey of Capital 
Bikeshare members had used the scheme to access the train system (LDA 
Consulting, 2012). Both the Melbourne and Washington, D.C. study found users 
making trips from one public transit station to another, suggesting bikeshare is being 
used to reduce the journey times associated with backtracking and transfer 
inefficiencies that can be found in some parts of a public transit network. In London, 
some 35% of bikeshare users report substituting the Underground rail system for the 
bikeshare (Transport for London, 2010a). Given the peak hour congestion 
experienced on many urban public transport systems, bikesharing may act to reduce 
public transport overcrowding. 
 
2.6.6 Demographics of bikeshare users 
Several bikeshare papers have found the demographics of members differ 
from the general population (LDA Consulting, 2012; Lewis, 2011; Ogilvie & 
Goodman, 2012; Virginia Tech, 2012). A recent study conducted on the membership 
of Capital Bikeshare in Washington, D.C. (LDA Consulting, 2012) found they 
differed to the general population of the city, with significantly higher employment 
rates and education levels, lower average age, and more likely to be male. Members 
were also more likely to be Caucasian and live within the inner urban area. This is at 
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least the second study to reveal large racial differences between the users of Capital 
Bikeshare. Virginia Tech (2012) conducted a study into casual users of Capital 
Bikeshare (one and five day memberships). Data were collected via intercept surveys 
at five popular docking stations, with 340 survey responses. Results showed 
respondents were disproportionately Caucasian (78% compared to 34% in the 
Washington, D.C. Census). Only 5% of respondents were Black/African American, 
compared to 50% in the Washington, D.C. Census. When looking specifically at 
annual members however, only 2% are Black/African American. The results were 
similar to those reported by LDA Consulting with regard to the higher education 
levels. Finally, in the previously cited large scale study by Shaheen et al. (2012), 
bikeshare users in North America were found to be more likely than the general 
population to live closer to their work, and this is consistent with known 
determinants of commuter cycling, on private bikes (Heinen, van Wee, & Maat, 
2010). 
An analysis of registration data for members of the London BSP, examining 
over 100,000 individuals, also found significant differences when compared to the 
general population (Ogilvie & Goodman, 2012). When compared to others living and 
working in the areas of London served by the BSP, members were disproportionately 
male, lived in pockets of relative affluence and had higher general cycling 
participation rates. Interestingly, the authors, when adjusting for the fact that 
deprived areas had lower docking station concentration, “users in the most deprived 
areas made 0.85 more trips per month than those in the least deprived areas” (p. 3). 
This suggests the lower rate of bikeshare adoption among those with less income and 
education may be, at least to some extent, a consequence of docking station location 
than an inherent disinterest in bikeshare from these groups.    
The age profile of bikeshare users is typically younger than the general 
population average. Fuller et al. (2011a) found members of the BIXI program in 
Montreal to be skewed towards the 18 – 24 years band. They also found users to be 
more likely to have a tertiary education and use a private bicycle as a mode of 
transport for work, potentially conflicting with the primary purpose of bikesharing, 
that is, to increase the proportion of the population riding bicycles. Interestingly, men 
and women had the same likelihood of using BIXI, in contrast to the higher 
proportion of males among non-bikeshare bicycle riders in North America (Pucher & 
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Buehler, 2011), and Australia (Pucher, Greaves, & Garrard, 2010b). Whilst an 
interesting and useful addition to the body of research on bikesharing, this study had 
several limitations including a failure to ask respondents questions on car ownership, 
substituted mode and distance travelled. Including such questions would have more 
effectively captured the full possibilities for new knowledge in this area.  
When looking at bicycle ownership characteristics of members and non-
members, Shaheen et al. (2011) found in their research conducted in Hangzhou (with 
the world’s second largest BSP), there were an average 0.55 bicycles per household 
for members and 0.49 for non-members. This finding is somewhat counterintuitive in 
that owning a bicycle is associated with greater interest in bikesharing. This finding 
also confirms a theme throughout the literature – bikeshare members have a greater 
propensity to cycle independently of BSPs (Fishman et al., 2012a; Fuller et al., 
2011a).  
 
2.6.7 Safety concerns 
Safety concerns are a major barrier to bicycling in Australia, the United 
Kingdom and North America (Fishman, Washington, & Haworth, 2012b; Garrard, 
2009; Horton, Rosen, & Cox, 2007) and these concerns appear to hold true for 
bikeshare participation (Fishman et al., 2012a; Wiersma, 2010). In focus groups with 
riders and non-riders in Brisbane, Australia (see Chapter Five), safety concerns 
emerged as a major barrier (Fishman et al., 2012b). Lack of rider awareness by 
motorists was a major issue, particularly for regular riders. Limited bicycle 
infrastructure and perceived risk of collision with motor vehicles was a major 
concern for all participants, regardless of bicycle riding experience, as illustrated in 
the quote from one of the participants:  “You know, if you’re driving a car and you 
get in an accident, your car will protect you. But the thing is when it comes to a bike, 
actually there is nothing protecting you. You are more exposed to getting an injury” 
(Fishman et al., 2012a, p. 15). Study participants with an active membership of 
Brisbane’s CityCycle program reported greater levels of consideration from motorists 
when riding public rather than private bicycle. Possible explanations for this 
phenomena include that in Brisbane, a public bike in use is still somewhat of a rarity, 
as well as assumptions from the motorist regarding the low level of experience and 
skill of the bikeshare rider (Fishman et al., 2012a). A study conducted in Plymouth, 
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United Kingdom (Wiersma, 2010) that set out to examine the feasibility of 
establishing a BSP for Plymouth found that perceptions of fear act to prevent bicycle 
riding generally, and this includes the propensity for bikeshare participation 
(although no BSP exists in Plymouth at the time of publication). The author 
concludes that due to the lack of a bicycle friendly environment in Plymouth and the 
subsequent safety concerns expressed by study participants, the scheme would suffer 
from low participation rates. Research conducted by Buck & Buehler (2011) support 
the importance given by users to a safe riding environment. The authors investigated 
the relationship between docking station activity within the Capital Bikeshare system 
in Washington, D.C. and proximity to bicycle lanes. Using multiple regression 
analysis, Buck & Buehler found a statistically significant relationship between 
bikeshare activity and the presence of bike lanes – even when controlling for 
population and retail opportunities around docking stations. Although there is a 
strong relationship between the positive effect bicycle lanes have on private bicycle 
riding (Pucher & Buehler, 2011), this is the first study to find such a relationship 
with public bicycle riding. Interestingly, the researchers found a negative correlation 
between docking station activity and the proportion of households without a car. The 
authors offered a plausible explanation for this counterintuitive result; the areas of 
Washington, D.C. with the least car ownership also have the lowest bike lane and 
population density, as well as the lowest docking station density (Buck & Buehler, 
2011).  
The issue of safety was also addressed in Shaheen et al.’s (2012) large-scale 
study. Their analysis concludes that bike share crash rates were relatively low across 
North American systems. Of the operators involved in the study, 14 kept records on 
crashes, with an average of 1.36 crashes in 2011 (per system). A variety of methods 
were used by operators to express the crash rate. One operator reported one crash for 
every 50,000 - 60,000 rides. Another said they experienced one crash per 100,000 
miles of riding. It is not clear what level of injury severity was sustained in these 
crashes or the precise method used to determine crash rates. The report notes that for 
systems with more than 1,000 bicycles, there is an average of 4.3 crashes per year. 
As bikeshare systems mature, it may be beneficial for the industry and government to 
develop common, well accepted reporting standards to determine crash rates for 
bikeshare users.  
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2.6.8 Helmets 
Helmets have emerged as a contentious issue for bikesharing, particularly in 
jurisdictions with mandatory helmet legislation (Fishman, 2012; Moore, 2011; Ward, 
2011). In Minnesota, where there are no mandatory helmet laws, only 14% of 
respondents to a survey of their membership said they always wore a helmet (Nice 
Ride Minnesota, 2010) and this finding is consistent with recent work on the 
relationship between bikeshare and helmet use in Washington, D.C. and Boston 
(Fischer et al., 2012). Fischer et al. (2012) observed bikeshare riders and private bike 
use, documenting whether riders were wearing helmets, their gender and type of bike 
(public or private). Observing over 3000 people on bikes, the results found just over 
half were unhelmeted, with significant differences depending on gender and whether 
on a private or public bike. Slightly over 80% of bikeshare users were unhelmeted, 
compared to 48.6% for private bicyclists. Men were 1.6 times more likely to ride 
unhelmeted (unadjusted analysis). When controlling for sex, time of week and city, 
the results showed a 4.4-fold greater chance of a bikeshare rider without a helmet 
than a private bike rider (Fischer et al., 2012). The authors note that one of the 
reasons for this substantial difference in helmet use is that helmets are “not provided 
or easily accessible” (p. 3). 
The work of Fischer et al. (2012) is supported by the multi-system, North 
American analysis conducted by Shaheen et al. (2012), which found industry experts 
generally agreed that helmet use is not conducive to bikeshare usage. In particular, 
the requirement to wear a helmet was a significant impediment to short, spontaneous 
trips. Between 43% and 62% of survey respondents in Shaheen et al. (2012) study 
reported never using a helmet while using bikeshare.  
Conducting focus groups with CityCycle members as well as non members 
(including both regular and non riders) in Brisbane, Fishman et al. (2012a) found 
mandatory helmet regulation acted to reduce the reported spontaneity with which 
participants could use CityCycle, and these views correspond well with research on 
Melbourne’s BSP, which revealed 36% of people citing difficulty finding a helmet 
and 25% not wanting to wear a helmet as the key barriers to using the scheme (Alta 
Bike Share, 2011). On the 22nd August 2011, Brisbane City Council distributed 400 
helmets across the fleet, resulting in approximately one helmet for every three 
CityCycle bikes. These helmets were placed on handlebars, in bike baskets, or 
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secured on the locking mechanism that holds the bike to the docking station. In the 
first two weeks of December, a further 500 helmets were distributed (Brisbane City 
Council, 2011b). As shown in Figure 2.6, short-term usage increased dramatically 
after August 2011, once helmet distribution came into effect—validating the views 
regarding helmets expressed in the focus groups. 
 
 
Figure 2.6 CityCycle trips per month 
Source: JCDecaux, 2011 
 
Research from Capital Bikeshare’s membership reveals 43% of respondents 
report never wearing a helmet, 21% some of the time, 19% most of the time and only 
17% report always wearing a helmet when riding a Capital Bikeshare bike (LDA 
Consulting, 2012). Supporting the findings of the aforementioned Brisbane 
CityCycle research (Fishman et al., 2012a), the Capital Bikeshare respondents cited 
the main reason for not wearing a helmet was that their trip was unplanned and 
therefore were not carrying a helmet at the time (LDA Consulting, 2012). The 
inconvenience associated with carrying a helmet on the chance it might be required 
throughout the day appears to be a major barrier to their use, and in the case of 
programs operating under mandatory helmet laws, reduces the attractiveness of using 
the scheme. 
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2.6.9 Rebalancing 
With a large number of bikeshare users commuting, the bikes inevitably 
become concentrated in some areas of the city, whilst other parts have limited fleet 
availability. Rebalancing involves an operator moving bicycles across the network, 
to maintain a more even distribution across the network. In their analysis of Chinese 
systems, Yang et al. (2010) described the rebalancing of bicycles across the system 
as a major problem. Rebalancing is both a financially demanding responsibility for 
operators, as well as a practice that can threaten the environmental credibility of 
bikeshare (see Section 8.5.3), given that the bicycles are often carried by fossil 
fuelled vehicles (Wiersma, 2010). In order to help reduce the extent of this problem, 
Yang et al., (2010) suggest offering rewards for those that ride bikes against the 
flow, helping to relocate bicycles to docking stations that are low on bikes. This is a 
strategy employed by a number of bikeshare programs, including Capital Bike Share 
in Washington, D.C. (Capital Bikeshare, 2011), although the effectiveness of this 
strategy is limited (Virginia Tech, 2012). As bikeshare programs continue to grow in 
popularity, the prospect of technologically advanced, demand responsive systems 
will be increasingly required (Shaheen et al., 2012).  
 
2.7 Conclusions 
Interest in urban cycling is increasing and the number of BSPs has grown 
rapidly over the last five years. The peer-reviewed literature on bikeshare is limited 
and there are important questions yet to be examined in detail. The ability of 
bikeshare to attract trips previously made by private car has emerged as a key 
challenge for BSPs and the literature that does exist on this question has exposed 
disappointing conversion rates. Whilst BSPs have undoubtedly enhanced user 
convenience and reduced travel time, an opportunity exists to enhance bikesharing’s 
performance in reducing car use. Improving the level of service for bikeshare users, 
particularly in relation to a competitive advantage over car travel for short trips 
appears to be a plausible option for BSPs seeking to maximise mode substitution 
from private car travel. This taps into a very clear theme in the literature: bikeshare 
users are most frequently motivated by convenience. 
Little research has focused on the perceptions, attitudes and preferences 
related to bikeshare for those who do not ride a bicycle. Improved understanding of 
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this group, especially those who drive as their primary mode of transport may help 
shift car journeys to bikeshare.  
Australia is unique in being one of very few countries with mandatory helmet 
legislation (Haworth et al., 2010) and it is unclear to what extent this may influence 
demand for public bicycle use in Melbourne and Brisbane, as well as future 
programs in jurisdictions with similar legislation, such as Vancouver. 
A number of indirect impacts of bikesharing are yet to be addressed in the 
literature. For instance, the potential for bikeshare to act as a catalyst for private bike 
riding has received little attention. Furthermore, the capacity for bikeshare to 
legitimise bicycle riding has not been evaluated. Research conducted for the United 
Kingdom Department of Transport has previously found drivers to be frustrated with 
cyclists, viewing them as an out-group (Basford, Reid, Lester, Thomson, & Tolmie, 
2002) and this may have implications for driver behaviour and road safety outcomes. 
Bikeshare programs, as a prominent action by government to support bicycle riding, 
may act to increase the level of legitimacy for bicycle riding. As contemporary BSPs 
grow and mature, opportunities for responding to these and other research questions 
will expand. 
 
2.8 Chapter summary 
Chapter Two has reviewed the bikeshare literature, outlining its rapid growth 
over recent years and its positioning within the context of sustainable urban 
transport. The advance of bikeshare technology was described and the research 
covering usage patterns, user motivation and purpose was reviewed. User 
demographics, safety issues and helmets were important issues that have begun to be 
addressed in the literature. Mode substitution, that is, the mode that would have been 
used had bikeshare not been available, emerged as a key issue. This issue will be 
central to the analysis that takes place in subsequent chapters, particularly Chapter 
Eight, which deals with the impact of bikeshare on car use. Chapter Three provides a 
description of the theoretical and methodological approaches that have been adopted 
in this program of research. This primarily includes the Theory of Planned 
Behaviour, but also the use of Geographic Information Systems, and to a lesser 
extent Economic Utility Theory. 
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3 Chapter Three: Theoretical and Methodological Approaches to 
Bikeshare Research 
3.1 Introductory comments 
A number of theoretical models have been applied to transport mode choice 
and those considered for this project are briefly described below, to illustrate their 
level of applicability to the current program of research. The Theory of Planned 
Behaviour (Ajzen, 2007) has informed the structure of the qualitative component of 
research (focus groups), as it encapsulates the attitudes, societal norms and the 
physical and regulatory environment (perceived behavioural control) – all crucial 
considerations in people’s intention to use bikeshare. Following the completion of 
focus group analysis, the quantitative component of research commenced (online 
surveys with BSP members and non-members). The development of the online 
survey instrument was informed by, but did not ‘test’, the Theory of Planned 
Behaviour (TPB). Geographic information systems (GIS) were also employed in this 
program of research, particularly in relation to home/work location and BSP docking 
station catchments. Stated preference surveys were initially developed, in order to 
randomise attribute levels of factors known to influence bikeshare membership. As 
will be explained, due to a low response rate, these stated preference surveys did not 
provide usable data, but the intention was to determine the relative importance of 
those factors in membership decision making. Economic utility theory (EUT) was 
used to determine and refine the list of attributes known to influence bikeshare 
membership, based on focus groups and previous research. In each of the approaches 
outlined below, the candidate held the principal responsibility in its application to the 
research questions. Where other individuals have contributed to the research, their 
precise role is described in the introductory section of the relevant chapter.  
 
3.2 Theory of Planned Behaviour 
The TPB asserts that people’s intention to participate in a certain activity is 
the primary factor shaping whether the activity will actually be performed (Ajzen, 
2007). This decision making model understands the formation of attitudes regarding 
behaviours to be constructed by a considered analysis of the available information 
(Conner & Sparks, 2005). The TPB contends that intention is the closest determinant 
of behaviour and has a direct influence on it (Walsh, White, Watson, & Hyde, 2007). 
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Intentions and behaviours are described as being influenced by three factors (see 
Figure 3.1); 1) personal attitudes, which may be either positive or negative towards 
the behaviour; 2) social norms, which relate to individual’s perception of societal 
pressure to perform the behaviour (subjective norm); and 3) perceived ability to 
successfully undertake the behaviour - perceived behavioural control (Ajzen, 2007). 
Perceived behaviour control, as articulated in the model, is able to influence 
behaviour directly (Ajzen, 1991). The TPB is an established, validated model used in 
the prediction of transport behaviours (Walsh et al., 2007). 
 
 
 
 
 
Figure 3.1 Theory of Planned Behaviour – Applied to bikeshare  
Source: Ajzen, 1991 
 
 
The TPB is relevant to the use of BSPs because it provides a framework to 
assist our understanding of people’s intention to use (or not use) bikeshare. Intention 
to use bikeshare, according to the TPB may be governed by whether people view 
bikeshare use as positive, whether it is socially acceptable and whether it is 
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convenient for them (e.g. are the docking stations in the right places? Are the bicycle 
routes perceived as safe?). The focus group discussion prompts (see Appendix A) 
have been structured to elicit the beliefs acting as the foundation of behavioural 
determinants. A key benefit to using the TPB to inform the development of this study 
is that it is able to incorporate additional factors relevant to the behaviour that is 
being researched (Ajzen, 1991). Results from the focus groups conducted in late 
2011 found attitudes, social norms and perceived behavioural control to have 
powerful influences over people’s decision to use Brisbane’s CityCycle program 
(Paper One, see Chapter Five). 
 
3.3 Economic Utility Theory 
Economic utility theory was initially used in the construction of a series of 
stated preference scenarios. These scenarios were offered as part of the online survey 
instrument to non-BSP members. The EUT postulates that observed or stated 
preferences will be consistent with maximum utility decisions (De Palma, 2011), 
whereby potential BSP users will on average choose to participate in the BSP when 
the net utility of participation in the scheme is greater than the utility of any 
alternative (e.g. walking, driving alone, public transit, etc.). Unfortunately the 
number of responses to the stated preference scenarios was insufficient to provide 
meaningful results and therefore EUT did not play a role in the analysis of data 
collected. The research implications of the low response rate by non-BSP members 
are offered in Chapter Nine.  
 
3.4 Geographic Information Systems 
Geographic information systems (GIS) have a high degree of applicability to 
the study of bikeshare, as the large amount of automatically collected data from 
BSPs lend itself to geo-spatial analysis. Modern, I.T based BSPs record each trip’s 
origin and destination station, as well as the precise time of departure and arrival. 
When these data are combined with docking station geocodes (latitude and 
longitude), it is possible to analyse and visualise trip patterns using GIS tools. A 
number of researchers have begun to apply GIS analysis to the study of bikeshare 
(e.g. O’Brien, 2014; Garcia-Palomares, Gutierrez, & Latorre, 2012). This program of 
research applies GIS analysis to bikeshare using two methods. Firstly, the home and 
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work postcodes of online survey respondents have been geocoded and mapped in 
relation to the BSP docking stations, to visualise their spatial relationship, comparing 
BSP members and non-members. Secondly, the bikeshare usage between docking 
stations has been analysed, to identify the docking stations that have the strongest 
relationship between one another. The results of these processes and subsequent 
discussion can be found in Chapter Seven.  
 
3.5 Linking Theory and Practice 
This program of research has gained insight into people’s attitudes and 
opinions regarding bikeshare, in order to understand the degree to which bikeshare 
use may be influenced by various factors. Factors influencing bikeshare use have 
typically been categorised as barriers and facilitators throughout this program of 
research. These terms are loosely drawn from the Health Belief Model (Janz & 
Becker, 1984), but it is not the intention of this research to test the model. Concepts 
drawn from the TPB have been used in this program of research as they best fit the 
research questions described in Section 4.3. Figure 3.2 provides an overview of how 
the approaches described above relate to the research questions and the 
methodological approach and is designed to complement Table 4.1. 
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Figure 3.2 Linking approaches, research questions and methodology 
 
3.5.1 Focus groups 
Five focus groups were conducted in Brisbane in October/November 2011, 
with CityCycle members, non-members who were regular riders (ridden at least once 
in the previous month) and non-and infrequent riders (no riding in the previous 
month and not CityCycle members). Further detail regarding recruitment methods, 
participant numbers and findings can be found in Chapter Five. 
The rich collection of views and opinions on bikeshare provided the 
candidate with critically important insight into the spectrum of attitudes related to 
bikeshare, in terms of barriers and facilitators (see Chapter Five) and this, along with 
existing literature informed the development of the online survey instrument. 
The data collected during focus groups conducted as part of this project 
suggests a strong alignment between the views of participants and the three 
components of the TPB (see Figure 3.1) particularly social norms and perceived 
behavioural control. For instance, the importance of social norms was demonstrated 
through participant’s desire to see other people using CityCycle before they would be 
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prepared to use it themselves, as illustrated in the following passages (Fishman et al., 
2012a): 
 
 
“If people start seeing people using it – you see someone going down the 
street, they might think, ‘hmm. Maybe I’ll give it a try”   
(Female, early fifties, CityCycle group) 
 
“…you really have to get people to actually use it. That is what is missing in 
the whole promotion” 
(Male, mid forties, regular rider group) 
 
Perceived behavioural control also demonstrated an influence on intention to use 
bikeshare when analysing the focus group data.  A lack of perceived safety, 
associated with a lack of bicycle infrastructure and driver awareness, in addition to 
high motor vehicle speed were frequently cited by participants as barriers to the 
uptake of CityCycle. 
 
3.5.2 Online survey instrument 
The development of the online survey instrument questions (and response 
options) was guided by the TPB elements (behavioural attitudes, social norms and 
perceived behavioural control). For instance, questions were included that 
incorporated social norms (e.g. how many friends/colleagues are bikeshare 
members). Other questions examined perceived behavioural control, such as the level 
of perceived safety riding on the road. Respondents behavioural attitude to riding 
was also gauged, by asking the reasons for joining bikeshare (for those that were 
BSP members) and what would encourage membership sign up for those that were 
not. 
The online survey questions were developed with guidance from experienced 
researchers within QUT, as well as Dillman, Smyth and Christian (2008), 
particularly with regard to sampling methods, question formation, and response bias. 
The survey was tested on people with no specific interest in bikeshare, to ensure 
questions were easily understood and the time taken to complete the survey was not 
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excessive. The survey was developed in KeySurvey (www.keysurvey.com), and 
distributed via a probabilistic sampling technique to all members of the MBS and 
CityCycle programs. In order to gain responses from non-BSP members, the survey 
was also sent to members of the InSPiRS Panel (see Table 6.1). In recognition of 
their time, participants were offered the opportunity to be part of a prize draw (one of 
10 $100 department store gift cards).  The survey employed significant branching 
logic, to provide customised questions based on responses to previous questions. The 
full survey can be found in Appendix B.  
 
3.5.2.1 Stated preference scenarios 
Online survey respondents indicating they were not bikeshare members were 
provided with three stated preference scenarios and asked to indicate whether under 
the scenario presented, they would become a bikeshare member (Appendix C). In 
total, 72 different scenarios were developed (n = 60). Each scenario was presented to 
an average of two people, as some participants did not respond to all scenarios 
presented to them. Furthermore, as the scenarios were randomised, there were some 
scenarios that received no responses. As previously mentioned, the response level 
prevented the stated preference instrument from yielding meaningful results, yet the 
process leading to the development of the scenarios is described, as this may be 
useful should future research seek to apply the scenarios in another study.  
The hypothetical scenarios offered a variety of values associated with 
attributes thought to be critical to people’s decision to ride either private or public 
bicycles (Bauman et al., 2008; Fishman et al., 2012a; Heinen et al., 2010). At the end 
of each scenario, respondents are asked to select whether they would become a 
bikeshare member, or opt for the competing mode, which in all cases was the private 
car. The car was chosen as the sole competing mode as it is the mode bikeshare is 
intended to act as an alternative for. For each scenario, the levels of the following 
attributes were altered: 
 
1. Sign up procedure (various levels of difficulty, time taken) 
2. Travel time (bikeshare compared to competing modes) 
3. Annual membership fee (various prices from $40 - $100) 
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4.  Distance between closest docking station to home and work (various 
distances from less than 250m to over 1km) 
5. Helmet wearing laws (compulsory/voluntary) 
6. Bike lanes and paths along commonly travelled routes (various levels of 
service, from no bike infrastructure, through to separated bicycle lanes and 
paths). 
7. Opening hours (24/7, to 5am-10pm) 
8. Car traffic congestion along commonly travelled routes (light, medium, 
heavy) 
9. Car parking costs (variety of prices).  
 
As outlined in Section 3.5.2.1, insufficient sample size of non-members 
meant the results of the stated preference experiment were unusable. Future 
application of the stated preference scenarios, with a larger sample size is discussed 
in Section 9.5.1.1.  
A comprehensive literature review on the determinants of bicycle commuting 
conducted by Heinen et al. (2010) found the following factors to influence commuter 
riding: distance between home an work, existence and quality of bicycle 
infrastructure, secure bike parking, attitudes to cycling, car use and the environment, 
and hilliness. The authors note that utility theory can be applied to examining the 
decision to cycle and conclude that cost, travel time, effort and safety each appear to 
influence bicycle mode choice (Heinen et al., 2010, p. 75). The logistic regression 
analysis on the factors influencing bikeshare membership (see Chapter Six) showed a 
pseudo R2 of 0.3, which suggests a number of omitted factors. Future efforts to 
develop an improved understanding of preferences related to bikeshare may wish to 
consider including the following factors, omitted from both the stated preference 
scenarios (Appendix C) and the online survey instrument in general (Appendix B):  
 
• Prior experience riding bicycles 
• Current level of physical fitness 
• Travel demands of employment  
• Travel demands before and after work 
• Job related baggage 
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• Job related clothing requirements 
• Amount of vertical elevation between home and work 
• Attitudes toward the environment. 
 
3.6 Chapter summary 
Chapter Three has described the theoretical and methodological approach that 
formed the basis of this program of research. A mix of qualitative and quantitative 
techniques were described and how they relate to BSP usage. The relevance of these 
complementary approaches to bikeshare usage was outlined. This provides a 
platform for describing each of the papers that make up this Thesis-by-publication, 
which is the topic of Chapter Four.  
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4 Chapter Four: Overview of the Research Program and Related 
Publications 
 
4.1 Introductory comments 
This chapter offers an overview of the research program and associated 
publications. As demonstrated in Chapters One and Two, the growth of BSPs has 
been rapid, and a number of gaps in the research have become evident. In particular, 
an improved understanding of the key factors that act as barriers and facilitators to 
bikeshare use is required. In addition, the degree to which BSPs reduce car use has 
not been established within the peer-reviewed literature. Addressing these gaps in 
knowledge is the aim of the research program. 
 
4.2 Aims of the research program 
A review of the literature related to bikeshare (Chapter Two) demonstrated 
the need for additional research, the focus of which has been governed by the 
research questions in Section 4.3. 
 
4.3 Research questions 
Two principal research questions have been developed in response to the gaps 
in knowledge revealed during the development of the literature review. 
4.3.1 Research question one 
The literature review has revealed some attempts, typically from consultants 
or BSP operators, to identify impediments and motivators for bikeshare use. Survey 
design and sampling techniques often limit the generalizability of the results (as 
outlined in Chapter Two). Moreover, it is rare for such reports to provide an analysis 
of these results beyond descriptive statistics. Accordingly, the body of knowledge 
describing the degree to which various factors act as barriers and motivators for 
bikeshare use is limited. Therefore research question one is   
“What are the key barriers and motivators for people to use BSPs?”  
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Importantly, motivators can be ascertained both by asking current BSP users 
why they joined, as well as asking non-users what factors would encourage them to 
join. 
4.3.1.1 Subcomponent of research question one 
The technology based BSPs as described in Chapter One are a relatively 
recent addition to urban transport systems. Australia’s two BSP were initiated in 
2010 and no research had appeared in the peer-reviewed literature examining their 
performance, influence on transport behaviour or determinants of use. To some 
degree this is simply a consequence of how recently these programs were 
established. It is however somewhat peculiar, given the quite dramatic difference in 
use, in terms of trips per day per bike, between Australian BSP and those of the 
northern hemisphere (see Figure 2.4), even in cities that do not have significantly 
greater private bike riding rates compared with Melbourne and Brisbane. 
Accordingly, a subcomponent of research question one is what factors influence 
bikeshare membership in Australia? This subcomponent question more specifically 
seeks to understand the degree to which identified barriers and facilitators act to 
influence and predict bikeshare membership.  
 
4.3.2 Research question two 
Bikeshare programs have emerged for a variety of reasons, as outlined in 
Chapter One and Two. As previously identified, one of the ostensible objectives of 
BSPs has been to provide an alternative to the private motor vehicle, in an effort to 
reduce unnecessary car use. A paucity of research exists within the peer-reviewed 
literature detailing the degree to which BSPs have reduced car use. Bikeshare 
operators, when they do report on this issue, often estimate the total distance 
travelled on bikes within their fleet and transfer this number as the amount of car 
driving reduced due to their program. The obvious issue with such practices is that it 
assumes 100% of users would have driven had it not been for the availability of 
bikeshare. As identified in Chapter Two, this is seldom the case. Accordingly, 
research question two is “What impacts do BSPs have on reducing car use?” 
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4.4 Overview of the Thesis structure and contribution of the papers to the 
aims of the research program 
Chapter One has described the rationale for the research, linking bikeshare to 
a range of established public policy challenges and outlining the context within 
which bikeshare relates. Chapter Two provides a review of the literature relating to 
bikeshare. Chapter Three outlined the theoretical approach informing this program of 
research.  
Table 4.1 identifies the relationship between the research questions and the 
papers that comprise the Thesis by publication. 
 
Table 4.1 Research questions, methods/data collection and associated papers 
Research questions Method/Data Collection Paper 
RQ1: What are the 
key barriers & 
motivators for people 
to use BSPs? 
Focus groups with riders, 
non-riders, BSP 
members/non-members 
 
P1: Barriers and facilitators to public bicycle share 
scheme use: A qualitative approach (p. 51) 
 
P2: Understanding the fear of bicycle riding (p. 
241) 
 
P3: Bike share: A synthesis of the literature (p. 9) 
 
P4: Factors influencing bike share membership: an 
analysis from Melbourne and Brisbane (p. 79) 
 
P5: Barriers to bikesharing: an analysis from 
Melbourne and Brisbane (p. 109) 
 
Online surveys with BSP 
members and non-
members 
RQ1 (sub): What 
factors influence 
bikeshare 
membership in 
Australia? 
Online surveys with BSP 
members and non-
members 
P3: Bike share: A synthesis of the literature (p. 9) 
 
P4: Factors influencing bike share membership: an 
analysis from Melbourne and Brisbane (p. 79) 
 
P5: Barriers to bikesharing: an analysis from 
Melbourne and Brisbane (p. 109) 
 
RQ2: What impacts 
do BSPs have on 
reducing car use? 
Online surveys with BSP 
members and non-
members 
 
P3: Bike share: A synthesis of the literature (p. 9) 
 
P6: Bike share’s impact on car use: Evidence from 
the United States, Great Britain, and Australia (p. 
145) BSP trip data (provided 
by BSP operator) 
 
BSP operator fleet 
vehicle use data 
 
4.5 Organisation of papers 
The initial focus groups provided foundational understanding regarding the 
spectrum of views, attitudes and opinions related to bikeshare. Paper One (Chapter 
Five) describes the process and findings from the focus groups. The focus group 
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results informed the development of the online survey instrument, the results of 
which were central to the development of Paper Four (Chapter Six), Paper Five 
(Chapter Seven) and Paper Six (Chapter Eight). An examination of the role fear 
plays as a barrier to bicycle riding (Paper Two) can be found in Appendix E.  
 
4.5.1 Paper One 
Fishman, E., Washington, S., & Haworth, N. (2013). Barriers and facilitators to 
public bicycle scheme use: A qualitative approach. Transportation Research 
Part F, 15(6), 686-698. doi: 10.1016/j.trf.2012.08.002 
  Paper One (Chapter Five) was the first paper to explore the barriers and 
motivators to bikeshare (research question one). Using Brisbane based focus groups 
and employing TPB principles, the views and opinions of participants were elicited, 
focused on what factors act as barriers and facilitators to CityCycle use (for those 
who had not used CityCycle), and what motivated those who had used CityCycle to 
do so. Thematic analysis was used to analyse focus group transcripts. The results of 
this paper were used to develop an understanding of the spectrum of views and 
preferences related to bikeshare (supporting the response to research question one, 
including its subcomponent) and this knowledge was critical to the development of 
the online survey instrument that provided the basis for most of the subsequent 
papers.  
 
4.5.2 Paper Two 
Fishman, E., Washington, S., & Haworth, N. (2013). Understanding the fear of 
bicycle riding in Australia, Journal of the Australasian College of Road Safety, 
23(3), 19-27. 
Paper Two (Appendix E) responded to a key bikeshare barrier emerging from 
the focus group analysis (Paper One), as well as existing literature (Paper Three) – 
namely, perceptions of fear. Fear (of collision with motorised traffic) has repeatedly 
been found to be a major barrier to bike riding generally, and as established in Paper 
One, bikeshare use. Paper two contributed to a deeper understanding of safety 
perceptions related to bike riding (aligning with research question one and to some 
extent, its subcomponent).  
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4.5.3 Paper Three 
Fishman, E., Washington, S., & Haworth, N. (2013). Bike Share: A Synthesis of the 
Literature. Transport Reviews, 33(2), 148-165.  
doi: 10.1080/01441647.2013.775612 
Paper Three (Chapter Two) provided a global synthesis of the literature, both 
grey and peer-reviewed relating to bikeshare. Several themes emerged, including the 
role convenience and value for money play as a motivator to become a member and 
use BSPs. Bikeshare members also appear more likely to own and use private bikes. 
Bikeshare users in countries in which it is not mandatory for adults to wear helmets 
show a greater reluctance to wear helmets than riders of private bikes. Each of these 
findings directly assisted in the development of the online survey instrument and 
supported research question one and its subcomponent. Finally, Paper Three 
provided findings relating to mode substitution, of critical importance to research 
question two, regarding the impact bikeshare has on car use (Chapter Eight).   
 
4.5.4 Paper Four 
Fishman, E., Washington, S., & Haworth, N., & Watson, A. (2013). Factors 
influencing bike share membership: an analysis from Melbourne and Brisbane, 
Submitted to Transportation Research Part A. Three rounds of reviewer 
comments have been received and the last updated manuscript re-submitted 
21st August, 2014. 
Paper Four (Chapter Six) is the first paper within this Thesis that used the 
results of the online survey with bikeshare members and non-members. The paper 
quantifies the factors that influence bikeshare membership in Melbourne and 
Brisbane (research question one subcomponent and to a lesser extent research 
question one). A logistic regression model is developed, in order to predict the odds 
of being a bikeshare member under different scenarios, by altering variables found to 
be significant predictors of bikeshare membership. 
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4.5.5 Paper Five 
Fishman, E., Washington, S., & Haworth, N., & Mazzei, A. (2014). Barriers to 
bikesharing: an analysis from Melbourne and Brisbane, Journal of Transport 
Geography, In Press. 
doi: 10.1016/j.jtrangeo.2014.08.005 
Paper Five (Chapter Seven) built on the findings of previous papers, 
particularly Paper One, by providing a quantitative analysis of the barriers and 
facilitators to bikeshare membership, using the results of the online survey. Factor 
analysis was used to identify a smaller number of latent variables acting as barriers 
and facilitators to bikeshare (research question one and its subcomponent). An 
ANOVA was conducted to reveal the most influential barriers and motivators to 
bikeshare use. These findings assisted in the development of Paper Six, particularly 
in relation to evidenced based recommendations to boost the capacity for BSPs to 
reduce car use.  
 
4.5.6 Paper Six 
Fishman, E., Washington, S., & Haworth, N. (2013). Bike share’s impact on car use: 
Evidence from the United States, Great Britain, and Australia, Transportation 
Research Part D: Transport and Environment, 31, 13-20. 
doi: 10.1016/j.trd.2014.05.013 
 Paper Six (Chapter Eight) provided an estimate of the reduction in car use as 
a consequence of BSPs (research question two) in Melbourne, Brisbane, Minnesota, 
Washington, D.C. and London. Mode substitution rates established in Paper Three 
(Chapter Two) and the online survey, were combined with BSP trip data, provided 
by bikeshare operators in the aforementioned cities. Feedback from the candidate’s 
Confirmation Seminar suggested any calculation of the reduction in car use as a 
consequence of bikeshare should also consider the VKT of BSP operator vehicles 
(involved in rebalancing and maintenance). This information was provided by each 
of BSP operators in the above cities, with the exception of Brisbane. These data were 
combined, allowing a calculation to be made on the degree to which BSPs have 
influenced car use. 
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4.6 Chapter summary  
Chapter Four has described how each of the papers that make up this Thesis-
by-publication relate to one another and respond to the research questions. Chapters 
Two and Five through Eight contain these papers, with the exception of Paper Two, 
found in Appendix E. Individual reference lists have been replaced by an overall 
reference list (Chapter Ten), in compliance of Queensland University of Technology 
guidelines on Thesis-by-publication. Focus group and survey material used during 
the program of research are provided in Appendices (Chapter Eleven). Chapter Nine 
provides a general discussion, synthesising the research findings, as they relate to the 
research questions. The implications of the research findings are distilled, as well as 
a discussion of the strengths and limitations of this program of research. Finally, 
future research needs are identified, culminating in some concluding remarks. 
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5 Chapter Five: Barriers and facilitators to bike share program use: A 
qualitative approach  
5.1 Preface 
 
Taken from: 
Fishman, E., Washington, S., & Haworth, N. (2012). Barriers and facilitators to 
public bicycle scheme use: A qualitative approach. Transportation Research 
Part F, 15(6), 686-698. doi: 10.1016/j.trf.2012.08.002 
 
Each of the authors listed above satisfies the criteria for authorship and take 
responsibility for his or her part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for 
conceiving, planning and preparing the manuscript, which was then reviewed by the 
co-authors. The candidate was also responsible for any revisions made at the 
suggestion of journal reviewers. The second and third authors are members of the 
candidates’ supervisory team. The co-authors agree to the use of the paper in this 
dissertation and its publication on the Australasian Digital Thesis database, 
consistent with any limitations set by the publisher requirements.  
The journal in which this paper appears is a peer-reviewed publication with an 
international readership. The journal’s 2012 Impact Factor is 1.577. The publisher of 
this article (Elsevier) states that authors retain the right to publish their work in a 
Thesis.  
This paper provides the results of focus group research designed to elicit 
opinions and attitudes regarding bicycling generally and bikeshare use specifically.  
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5.2 Abstract 
The purpose of this study was to explore barriers and facilitators to using 
CityCycle, a bikeshare program in Brisbane, Australia. Focus groups were conducted 
with participants belonging to one of three categories. Group one consisted of 
infrequent and non-cyclists (no bicycle riding over the past month), group two were 
regular bicycle riders (ridden a bicycle at least once in the past month) and group 
three was composed of CityCycle members. A thematic analytic method was used to 
analyse the data. Three main themes were found: Accessibility/spontaneity, safety 
and weather/topography. The lengthy sign-up process was thought to stifle the 
spontaneity typically thought to attract people to public bikeshare. Mandatory helmet 
legislation was thought to reduce spontaneous use. Safety was a major concern for all 
groups and this included a perceived lack of suitable bicycle infrastructure, as well as 
regular riders describing a negative attitude of some car drivers. Interestingly, 
CityCycle riders unanimously perceived car driver attitudes to improve when on 
CityCycle bicycles relative to riding on personal bicycles. Conclusions: In order to 
increase the popularity of the CityCycle scheme, the results of this study suggest that 
a more accessible, spontaneous sign-up process is required, 24/7 opening hours, and 
greater incentives to sign up new members and casual users, as seeing people using 
CityCycle appears critical to further take up. 
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5.3 Introduction 
Bikeshare programs (BSPs) have existed for almost 50 years, although the 
last decade has seen a sharp increase in both their prevalence and popularity 
worldwide (Shaheen et al., 2010). Shaheen et al. (2010) summarise the benefits of 
BSPs as flexible mobility, emission reductions, physical activity benefits, reduced 
congestion and fuel use, individual financial savings and support for multimodal 
transport connections. 
 In 2010, Brisbane and Melbourne introduced BSPs in their city centres and 
some surrounding inner suburbs, known as CityCycle and Melbourne Bike Share 
(MBS) respectively. Bicycle riding for transport (on private bicycles) has increased 
significantly in Australia over recent years (Bauman et al., 2008), however 
Australia’s BSPs have had disappointing usage rates (Brisbane Times, 2011; Fyfe, 
2010). Melbourne and Brisbane schemes have usage rates significantly less than 
other cities with similar schemes (Meddin, 2011a). Both schemes have 
approximately 0.3 - 0.4 trips per day per bike according to information supplied by 
the operators to the authors (JCDecaux, 2011; Royal Automobile Club of Victoria, 
2011), although recent months have shown an uptick in usage Alta Bike Share, 2012; 
Brisbane City Council, 2012). Most other schemes internationally report usage rates 
of around 3 – 6 trips per bike per day (Rojas-Rueda, de Nazelle, Tainio, & 
Nieuwenhuijsen, 2011; Fishman, 2011b; Meddin, 2011a, 2011b;). There has been 
widespread speculation as to cause of the lower usage rates in Australian cities, yet 
little empirical research.  
 Melbourne Bike Share has been in operation since May 2010 and the 
operators of the system conducted a market research exercise approximately six 
months after the program launched. The research was motivated in part by lower 
than expected usage and to assist in determining the impact of recent initiatives such 
as helmet vending machines (mandatory helmet legislation exists in Australia) (Alta 
Bike Share, 2011). The survey was completed online by self-selected Internet users, 
and in the field by people walking in close proximity to a docking station. Just under 
500 people were surveyed in each method and 31% of respondents had used the 
Melbourne BSP. It is important to recognise that these survey methods limit the 
generalizability of the results, as the sample only includes people who have visited 
the MBS website or walked past specific docking stations. Nevertheless, the survey 
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revealed some interesting findings with regard to the barriers and motivators to using 
the scheme, as illustrated in Figure 5.1 and 5.2: 
 
Figure 5.1 Barriers to using MBS 
Source: Alta Bike Share, 2011 
 
Survey respondents were asked to nominate the major barrier preventing 
widespread use of MBS (options restricted to those identified in Figure 5.1). It is 
noteworthy that 61% of the sample cited helmet issues as their main barrier. 
Melbourne experienced a particularly wet period around the time of the survey 
(Bureau of Meteorology, 2011) and this may have contributed to the large proportion 
(16%) who cited ‘bad weather’ as a barrier. Respondents had the option of selecting 
‘other’, however this registered less than one percent. 
Respondents who had used MBS (31% of total sample) were asked to identify 
their main motivations for using the public bikes from a defined set of options 
(multiple responses allowed), with the results illustrated in Figure 5.2. The report did 
not explain why the responses summed to 100. Moreover, it could be argued that 
‘convenience’, being ‘close to public transport’, and ‘close to work’ could all be 
grouped as convenience, amounting to 48% of all responses. 
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Figure 5.2 Motivation for using MBS 
Source: Alta Bike Share, 2011 
 
As an emerging area within the transportation research field, literature 
investigating BSPs is limited (Shaheen et al., 2010; Yang et al., 2010). There are 
knowledge gaps concerning who uses bikeshare, what mode of transport would have 
been used had the scheme not existed, and whether trips were generated that would 
have not otherwise occurred, and many of these gaps have been recently highlighted 
by a United Nations publication on bikeshare in urban areas (Midgley, 2011). Even 
in the few studies that have investigated these factors, distance travelled is often 
omitted, and as a consequence, it is difficult to calculate key measures of success, 
such as reductions in greenhouse gas emissions and congestion or increases in 
physical activity (Fishman, 2011a).  
A number of indirect impacts of BSPs are yet to be addressed in the 
literature. For instance, the potential for BSPs to legitimise bicycle riding has not 
been evaluated. Research conducted for the United Kingdom Department for 
Transport has previously found drivers to be frustrated with cyclists, viewing them as 
an out-group (Basford et al., 2002). Bikeshare programs, as a prominent action by 
government to support bicycle riding, may act to increase the level of perceived 
legitimacy of bicycle riding. 
 The motivation for this paper is to begin to fill the knowledge gap concerning 
the opinions and attitudes of the general public (non-riders, riders and members of 
BSPs) regarding their perceptions of the barriers and facilitators to the use of BSPs. 
Thematic analysis has been selected to interpret focus group data. Of course a strong 
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linkage is presumed to exist between bike share demand and user perceptions, and so 
by delving into user perception issues it is hoped that a greater qualitative 
understanding of the importance of user issues can be gained. This fundamental 
research then sets the stage for research into the quantitative aspects of BSPs, and 
how to best design an evaluation framework. 
 
5.4 Methodology 
A recruitment notice was published online on the Royal Automobile Club of 
Queensland (RACQ) website, as well as the Bicycle Queensland website. In 
addition, the notice was included in an E-Newsletter from both these organisations to 
their contacts. As the recruitment notice was placed on public websites, it is not 
possible to determine response rates. Finally, the recruitment notice was sent via 
email to members of the Institute of Health and Biomedical Innovation (n = 900), 
part of the Queensland University of Technology (QUT). 
Respondents were placed into one of three groups:   
• Group One: Non-and infrequent cyclists, who have not ridden a bicycle over 
the past month. Two sessions of six people each.  
• Group Two: Regular bicycle riders, who have ridden a bicycle at least once in 
past month. Two sessions of six people each. 
• Group Three: Members of the Brisbane’s BSP CityCycle. One session of six 
people. 
 
The number of respondents to the recruitment notices differed according to riding 
behaviour, which is the reason for groups one and two having more participants than 
group three. Each participant was aged over 18 years and lived, worked or studied in 
the Brisbane Statistical Division. In recognition of their time, participants were 
rewarded with a $50 department store gift card. The researcher moderated each focus 
group. The audio recording was later transcribed by the researcher, providing an 
effective means of beginning to familiarise the authors with the data (Riessman, 
1993). In accordance with the requirements of the Queensland University of 
Technology Research Ethics Committee, each participant was provided with a 
participant information form and returned a signed consent form prior to each focus 
group. 
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 Each focus group was held in October 2011 and began with a brief 
introduction to the aims of this research program, followed by a facilitated group 
discussion. The focus groups used the prompts in Appendix A to guide the 
discussion, with each prompt introduced only after the previous topic reached 
saturation, i.e. no new ideas or opinions emerged (Morgan & Krueger, 1997). 
Thematic analysis was used to structure our understanding of the data, 
following Braun & Clarke’s (2006) guidelines. This form of analysis was selected 
for its suitability in identifying and describing the opinions gained through group 
discussion. This approach provides a rich description of participants’ views and 
attitudes (Braun & Clarke, 2006), which was the principal aim of the research. 
Thematic analysis was chosen over grounded theory, as this was the first of three 
stages of data collection involved in this program of research and opinion and 
attitude description was the primary focus, rather than the formation of theory, which 
is a goal of grounded theory (Braun & Clarke, 2006). Nevertheless, a process similar 
to the first two stages of grounded theory was employed, in terms of the 
identification of codes and themes (akin to concepts in grounded theory).  Grounded 
theory may be applied to future stages of this research program. Statistical validity is 
not typical of focus group studies. Rather, an intricate, rich discussion offers valuable 
information and this may assist future quantitative investigations (Flamm & 
Agrawal, 2012). Transcriptions were actively read, notes created, and emerging 
patterns identified, in the following phases, as guided by Braun & Clarke (2006): 
1. Data familiarisation: Transcribing audio recordings of focus groups, reading 
transcripts, developing notes and initial ideas.  
2. Developing initial codes: Interesting features in the data are grouped into 
codes, using an inductive analysis, that is, the data was coded without 
attempting to place it in an established coding frame. 
3. Scanning for themes: Multiple codes are grouped into overarching themes, 
mindful of the research purpose, which was to develop an understanding of 
the barriers and facilitators to the use of BSPs. 
4.  Reassessing themes: Initial themes are reassessed for their relevance, 
significance and distinctness from other themes (shortlisting themes). See 
Figure 5.3 for themes and subthemes. 
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5.5 Results 
A number of consistent patterns emerged during the discussions with 
participants. Many opinions were consistent across the groups, i.e. irrespective of 
whether they had ridden a bicycle in the previous month and whether or not they 
were members of CityCycle. All groups considered safety a major barrier to 
CityCycle, with limited bicycle infrastructure frequently cited. The regular bicycle 
riders and CityCycle members expressed much greater concern regarding a lack of 
motor vehicle driver awareness and consideration. Regular bicycle riders reported 
numerous instances of what might be described as both wilful disregard (seeing a 
bicycle rider but interacting in an unsafe manner), and the more common looked but 
did not see situation (on the part of motorists). Members of the CityCycle group, 
owing to their experience using CityCycle, were able to describe a wider range of 
motivators and barriers to CityCycle. Convenience was the major benefit, although 
interestingly, a common motivator for initially joining CityCycle was a desire to “see 
it succeed”. The basis of this opinion appeared to be a combination of seeing it as a 
symbol of an international city, as well as wishing to support an initiative aimed at 
boosting the role bicycles play in Brisbane’s transport system (most participants in 
this group were regular riders of their own private bicycles).  
 
Figure 5.3 illustrates the themes and subthemes emerging from the data. 
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Figure 5.3 Focus group themes (shaded) & subthemes 
 
Several themes emerged when discussing barriers to using CityCycle. Many 
were consistent across all groups, whilst the CityCycle group members provided their 
unique insights from using the public bicycles. Barriers and facilitators are generally 
discussed together, as the later was typically introduced as a response to the former. 
 
5.5.1 Accessibility and Spontaneity  
5.5.1.1 Sign up 
The inability to use a credit card to instantaneously rent a bicycle (atypical of 
most post-2005 BSPs) emerged as a major barrier to using CityCycle. Participants 
repeatedly spoke of a high level of interest in the scheme as docking stations began 
to appear on Brisbane’s streets, but the sign up process, which initially took several 
days, deterred most people. The impact of this, as revealed through focus group 
discussion with non-members was that the public viewed CityCycle as ''not for 
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them”. Once the CityCycle policy regarding registration had been relaxed2, some 10 
months after the program’s launch, initial interest had waned. Many participants 
were aware of similar BSPs in which “swiping a credit card” was sufficient in order 
to begin using the bicycles (e.g. Paris and Melbourne) and likened it to services in 
which such an arrangement is commonplace, such as renting DVDs from vending 
machines.  
Upon questioning, CityCycle members revealed that a crucial element was 
‘spontaneity’ – the ability to use the bike on impulse, without the need to register 
details manually, either over the phone or online. According to the views of 
participants, it is crucial to build spontaneity into the BSP, in order to take advantage 
of the public's curiosity.  
 As a method of breaking down barriers to the use of the CityCycle scheme, 
all participants felt linking it with Go Card (Brisbane’s public transport smartcard) 
would provide a significant boost to usership and this specific recommendation was 
made across the focus groups, irrespective of their bicycling history. Comments in 
support of this suggestion that largely reflect the general sentiment of participants are 
included below: 
 
"Everyone in Brisbane has a Go Card. If you’ve got one of them, you should be able to ride 
CityCycle. You’ve got a card, swipe, go". 
(Male, late twenties, CityCycle group) 
 
"You would double or triple usage rates straight away". 
(Male, early forties, CityCycle group) 
 
One member, who had recently returned from a trip to London, in which he 
used their BSP commented: "...if I had to go through the same process as I had to 
through CityCycle, I would never have rented the bike" (Male, late forties, CityCycle 
group). 
 
                                                
2 In August 2011, CityCycle announced changes to the sign up process including Express Card availability at designated 
distribution points and casual subscription sign-up via telephone, as well as a reduction in daily subscription fees from $11 to 
$2, in addition to courtesy helmets. 
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5.5.1.2 Helmets 
Participants who had not used CityCycle frequently described mandatory 
helmet laws as a reason for not using the scheme. Focus group participants felt the 
requirement to use a helmet reduced the spontaneity often associated with BSP use. 
In addition, there was a reluctance to share a helmet publically for hygiene reasons, 
specifically citing perspiration and lice. Interestingly, among the CityCycle members, 
they did not share the concerns regarding perspiration, stating that a typical 
CityCycle ride is not of sufficient duration and intensity to perspire.  
The comments regarding helmets differed somewhat depending on 
participants’ bicycling behaviour. Unsurprisingly, regular riders did not find helmets 
to be a deterrent, whereas non-and infrequent riders did express significant issues 
with having to wear a helmet, as illustrated in the following extracts: 
 
"I don't like wearing helmets. I just hate wearing a helmet. It messes up my hair." 
 (Female, early thirties, non and infrequent rider group) 
 
The quote below illustrates a view expressed by several participants across 
different focus groups. It attempts to balance the safety advantages of helmets with 
perceived inconvenience by suggesting that for routes without motorised traffic, 
mandatory helmet legislation may not be necessary.  
 
"I think it's safer to use them [helmets] riding around town. If there was some sort of special 
bicycle lane that was safer and we did not need to wear helmets, I think that would be okay." 
(Female, mid thirties, non-and infrequent rider group) 
 
Despite the relatively common position, expressed above, approximately half 
of bicycle injuries that result in hospitalisation are from off-road incidents (i.e. 
without the presence of a motor vehicle) (Haworth et al., 2010) and this underlines a 
common misperception that the overwhelming proportion of bicycle related injuries 
involve motor vehicles. 
In terms of direct reference to helmets and CityCycle, the comments below 
from non-and infrequent riders reflect the general view of this group. 
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"If you did not have to wear a helmet there would be a lot bigger uptake of the CityCycle 
scheme." 
(Female, early forties, non and infrequent rider group) 
 
"It should definitely be a personal choice as to whether you wear a helmet. It puts so many 
people off." 
(Female, late forties, non and infrequent rider group) 
 
"I don't find helmets are a problem generally but I wouldn't carry mine around just in case I 
might want to use the CityCycle scheme. I think that would be a bit much." 
(Male, mid twenties, non-and infrequent rider group) 
 
Short of rescinding mandatory helmet legislation, participants were unable to suggest 
innovative methods of reducing this barrier to CityCycle use.  
5.5.1.3 Docking station location 
Non-CityCycle members frequently commented that in order for them to 
consider CityCycle as an option, docking stations would need to be placed close to 
their residential and work address. This supports existing literature suggesting 
commuting/work to be a primary trip purpose among users of BSPs, both in 
Australia and internationally (Alta Bike Share, 2011; Nice Ride Minnesota, 2010).  
There was general consistency for CityCycle docking stations to be better 
integrated with public transport, as well as suburban locations, beyond the inner 
areas bordering the CBD. Non-and infrequent riders argued that the city centre is 
already well serviced by public transport but linking suburbs with CityCycle would 
be useful. CityCycle members commented that there is a lack of docking stations 
within major destinations, citing Southbank – a major arts and recreational precinct, 
as an example. 
 
"Its not good enough to put the docking stations on the periphery of Southbank, because all 
the food places are in the middle. If I am on a CityCycle, I want to go right there. I don’t 
want to have to walk". 
(Male, mid thirties, CityCycle group) 
 
"There should be one at the centre of Southbank". 
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(Female, mid thirties, CityCycle group) 
5.5.1.4 Legibility, promotion, marketing and opening hours 
There was a widespread perception among all focus group participants that 
the marketing and promotion of CityCycle had not succeeded. Interestingly, the most 
energetic criticism came from CityCycle members. CityCycle’s advertising, 
promotion and education was an area in which members had wide ranging but 
consistent feedback. Members felt improvements could be made by replacing the 
current campaign focused on humour-based messages, with simple, straightforward, 
instructional information on how to use the system. The following extracts represent 
the sentiment of the group: 
"I think a set of coherent instructions would have been useful". 
(Male, late thirties, CityCycle group) 
 
"There are all these advertising billboards with these geeky, stupid ads on them and not one 
of them really appeals to the person walking by to say ‘You can now get a bike for a day. 
You don’t have to subscribe for a year.’ Their advertising is awful". 
(Female, early fifties, CityCycle group) 
 
"It’s the whole thing, the idea is fantastic but the implementation of it and the rollout has 
been deplorable". 
(Male, twenties, CityCycle group) 
 
CityCycle members felt the docking stations would be a useful opportunity to 
provide basic instructions on how to use the system, given that they are 
predominantly in prominent areas of the city.   
 The CityCycle website was criticised for lacking user friendliness. 
Specifically, members said it was often difficult to find information and online 
subscription renewals had been difficult to complete. Similarly, the smartphone 
Application (App) was criticised for its lag time (in terms of how often it is updated 
with real-time information). A number of participants discussed instances where the 
App gave them incorrect information regarding the location of docking stations or 
the number of bicycles in a docking station. The extract below is illustrative of the 
group's experiences:  
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"I’ve used the App and it’s told me a docking station was there and it was working and there 
were four bikes and actually, the thing had not been commissioned yet". 
(Female, mid thirties, CityCycle group) 
 
"If you have gone there when the App said there was a bike and there is no bike, it’s a real 
pain. It destroys the whole convenience factor". 
(Male, late thirties, CityCycle group) 
 
In a somewhat separate issue, CityCycle members all agreed the design of the 
information kiosk at each docking station made it very difficult to use in low light 
conditions3. Additionally, the 5am - 10pm opening time was heavily criticised for 
reducing the convenience of the CityCycle system. Many members commented on 
other BSPs that were open 24/7. Specific instances were cited in which they had to 
leave an engagement early in order to get to a docking station before 10pm. The 
following comment reflects the group's view on opening times: 
 
"Its absolutely insane. You cannot borrow a bike until 5am and you cannot borrow a bike 
after 10pm. You can take a bike out at 9:59pm and ride it all night if you want but you 
cannot take out a bike after 10pm". 
(Female, mid thirties, CityCycle group) 
 
"The silly thing is that they [CityCycle bikes] are all waiting in their racks for the drunks to 
destroy them". 
(Male, late forties, CityCycle group) 
 
Participants who were not members of CityCycle had less specific criticism 
of CityCycle’s marketing and promotion. They felt, as did CityCycle members, that 
the best promotion of CityCycle was to “see other people using it”. In fact there was 
a remarkable level of consistency among participants in all groups on this point. A 
number of non-CityCycle members reported that people have become accustomed to 
seeing the bicycles parked rather than ridden and this reduces people’s propensity to 
consider signing up to CityCycle: “Nobody uses them, so you don’t want to be the 
first one”. The extracts below reinforce this view: 
                                                
3 In particular, the only lighting came from the display itself. The keypad, which sits under the screen was not lit up and this 
made it very difficult to see the keypad. 
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It took us ages to actually find someone using a CityCycle – it took me and my wife six 
months to find someone using CityCycle". 
(Male, late thirties, regular rider group) 
 
"It was a bit like ‘Where’s Wally?’".4 
(Male, mid forties, regular rider group) 
 
Many participants, across all groups, suggested that in the early phase of the 
scheme, it would be worth "paying people", or at least providing heavy incentives to 
use the scheme. The rationale was that by observing other people using the CityCycle 
bicycles, members of the public would begin to see it as an option for themselves. 
Specific initiatives were offered in a number of groups, such as increasing the free 
period to one hour, at least until ridership increases, “bring-a-friend days” (with an 
associated discount), and competitions for individuals and businesses for greatest 
distance travelled. One suggested initiative, which received widespread approval, 
was: "Letting people put another bike on your card – it would be a really great way 
of getting more people in". Another person in the same group added: "The users 
would then become the advocates and the sales people". The idea of "bringing a 
mate" was very popular. The following quotes build on the above concept: 
 
"If people start seeing people using it – you see someone going down the street, they might 
think, ‘hmm, maybe I’ll give that a try’”. 
(Female, early fifties, CityCycle group) 
 
"The advertising is seeing people use it". 
(Male, early thirties, CityCycle group) 
 
"That’s right, you need to get people to see people using the bikes". 
(Female, early fifties, CityCycle group) 
 
                                                
4 Where’s Wally is a children’s picture game in which they look for ‘wally’ among a crowded scene. Published as ‘Where’s 
Waldo’ in North America. 
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"All we do at the moment is just look at them and they are like these little white elephants 
that you drive past all the time. You really have to get people to actually use it. That is what 
is missing in the whole promotion". 
(Male, mid forties, regular rider group) 
 
In part, the marketing needs to remove a perception (at least amongst 
CityCycle members) that the scheme is a "closed club". All participants in the 
CityCycle group agreed that when their friends find out they are CityCycle members, 
they are greeted with a very consistent response, represented by the quotes below: 
 
“You must be the only one!!”. 
(Male, early forties, CityCycle group) 
 
“Yep – you’re the only one. You’re the one”. 
(Male, late forties, CityCycle group) 
 
All members of the CityCycle focus group agreed that this response was very 
common. 
 
5.5.2 Safety 
Safety concerns emerged as a consistent pattern across all groups. These 
concerns related to bicycling generally, rather than specifically related to bikeshare. 
Safety concerns broadly fell into two categories: 1) a lack of bicycle infrastructure 
and 2) driver behaviour. 
5.5.2.1 Lack of bicycle infrastructure 
The view that Brisbane’s streets do not support bicycling was a consistent 
theme across and within the various focus groups, regardless of bicycling experience. 
Non-and infrequent riders spoke of road safety issues as a barrier to CityCycle use. A 
number of participants mentioned they considered bicyclists to be exposed to the 
dangers of the road: 
 
“You know, if you’re driving a car and you get in an accident, your car will protect you. But 
the thing is when it comes to a bike, actually there is nothing protecting you. You are more 
exposed to getting an injury” 
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(Female, late twenties, non and infrequent rider group) 
 
A recreational bicycle rider made the following comment, which underpins 
the views of many focus group participants who don’t ride, or do so infrequently:  
 
"I would never, in peak hour, ride on one of those roads. There is just no way I would do it. I 
watch the bike riders in the morning doing that, and I think, hats off to you for wanting to 
ride to work. Its good for your health, its good for the environment, but the infrastructure is 
just not really here at the moment for us to freely make those choices". 
(Male, mid forties, regular rider group) 
 
The above comment illustrates a key barrier/disadvantage about cycling in Brisbane. 
This individual, a keen recreational cyclist who clearly enjoyed the act of cycling felt 
the choice to cycle was not open to him due to the road traffic environment. The 
same person continued by saying:  
 
"I think there are many people who would want to ride their bike to work each day had it not 
been for the perceived risks. You have this little yellow line or whatever they paint on the 
road, but on one side of that you have six inches to work with – with pot holes, the broken 
glass from the stubbies5 that have been thrown out the window – its just really risky." 
(Male, mid forties, regular rider group) 
 
Regular bicycle riders, whether CityCycle members or not noted bicycle lanes 
that failed to provide a continuous route to their destination and frequent instances 
where they were forced to take a significantly longer route in order to avoid 
“problem spots”. A number of participants commented that bicycle infrastructure is 
not designed with the same thought as general motorised transport infrastructure. For 
instance, one participant commented,  
 
"There has been a tendency to put in a bike lane as an afterthought. It has not been designed 
by people who are cyclists…it is like the guys that are building the infrastructure just do not 
have a clue about cycling." 
(Male, late thirties, regular rider group) 
                                                
5A glass bottle typical in Australia for holding beer. 
Bikeshare: barriers, facilitators and impacts on car use 
 
 
69 
 
One participant commented, and this was emblematic of the group as a whole 
"There are lots of places where they (bike lanes) are non-existent or inconsistent". 
Interestingly, it was revealed that this group of regular riders considered that for 
those who did not ride frequently, the road traffic environment might be an issue, as 
illustrated in the following extract: "For novice riders, the traffic environment is a 
real turn off". 
 CityCycle members voiced significant concerns regarding the level of bicycle 
infrastructure within the CityCycle catchment. All but one participant felt that 
insufficient safe bicycle routes are the most significant disadvantage for bicycling in 
Brisbane, including CityCycle use. The one participant who disagreed was also the 
only person who did not ride for transport. This participant rode exclusively on 
Brisbane’s shared paths along the river, which offer greater separation from motor 
vehicles than typically experienced on Brisbane’s road network. The following 
extracts help to illustrate the views of CityCycle members towards the bicycling 
environment: 
 
"Its that damn dangerous, you are taking your life in your hands everyday". 
(Female, mid thirties, CityCycle group) 
 
"...there are so many gaps in the bike network". 
(Male, early thirties, CityCycle group) 
 
"There are so many streets in the CBD that are bike no go zones". 
(Male, early fifties, CityCycle group) 
 
"The lack of bicycle infrastructure is a huge negative impact on cycling". 
(Female, mid thirties, CityCycle group) 
 
Another criticism, which echoes many of the comments made by participants 
in other groups, was that Bicycle Awareness Zones were insufficient in terms of 
providing a reasonable level of safety for bicyclists. The following extracts illustrate 
this point:  
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"People have to realise that painting a bicycle on a road does not make it a cycle lane". 
(Female, mid thirties, CityCycle group) 
 
"To me the bicycle symbols in Brisbane are just a token. They don’t improve safety" 
(Female, late thirties, non and infrequent rider group) 
 
The quotes above may help explain the slow take up of CityCycle, as the 
success of a BSP may depend not just on the availability of public bicycles, but also 
on the network in which these bikes are intended to operate. Recent work examining 
cycling trends in Sydney and Melbourne have pointed towards the importance of 
bicycle infrastructure, as illustrated by Pucher, Greaves & Garrard (2010b) 
“Probably the most visible commitment of a city to cycling is a comprehensive 
system of separated bicycle paths and lanes, providing a reserved right of way to 
cyclists and sending a clear signal that bicycles belong” (p. 339). 
 
5.5.2.2 Driver behaviour and motor vehicle speed 
As previously mentioned, driver behaviour and awareness towards bicycle 
riders emerged as a major concern for riders and this supports similar findings in 
Sydney (City of Sydney, 2007) and Melbourne (Garrard, Crawford, & Hakman, 
2006). Non-and infrequent riders held a wide spectrum of opinion on road user 
behaviour, ranging from questioning their right to “use the road”, through to views 
that supported increased allocation of road space for bicyclists. Regular bicycle 
riders uniformly felt driver behaviour was a significant disincentive to bicycling 
generally, including CityCycle use. The level of awareness and respect shown by 
drivers towards cyclists was significantly lower than participants desired. The 
following extracts illustrate the views expressed regarding motorists/cyclists 
interaction: 
 
"Separate to the issue of infrastructure is the attitude of cars. At least twice a week – just the 
fact that I am on the road, I will come across a driver who is just rude. Wilfully coming too 
close or cutting me off. Or abusing me". 
(Male, late forties, CityCycle group) 
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"On my way here, a driver pulled out, he saw me, but still proceeded to turn in front of me". 
(Male, early fifties, CityCycle group) 
 
Rather than isolated incidents, the above extracts reflect the experience of 
most regular bicycle riders involved in the study. During the focus groups, the 
facilitator often had to encourage participants to wrap up their discussion on the issue 
of negative driver behaviour, which typically extended beyond its allotted time 
period. Neither the focus group discussion nor the subsequent analysis attempted to 
examine whether the level of bicycle infrastructure had an influence on driver 
behaviour, as this was outside the scope of our study.  
 Interestingly, CityCycle members who also rode their private bicycles noted 
that while on CityCycle bicycles, a distinct improvement in driver behaviour was 
noticeable: "It's the CityCycle bikes specifically that get the attention, not the normal 
bikes". It is difficult to determine the precise reason for this apparent positive change 
in motorists’ behaviour without interviewing these motorists.  The notion that drivers 
behave differently depending on the appearance of the bicyclist has been made by 
United Kingdom researcher Ian Walker, who found, amongst other things, that when 
he dressed to appear as a female cyclists (donning a wig), drivers passed at a greater 
distance (Walker, 2007). The focus group participants in the current study surmised 
that these motorists perceived CityCycle riders to be less experienced and/or tourists, 
requiring greater leeway and caution. It emerged during the discussion that the 
change in driver behaviour might also be related to the relative rarity of seeing 
someone on a CityCycle bike. The greater levels of awareness from drivers toward 
people on CityCycle comes in stark contrast to comments made by other, non-
CityCycle participants who consistently "felt they were invisible" to motor vehicle 
traffic. The following extracts demonstrate this phenomenon: 
 
"On CityCycle bikes, I think cars give you a lot wider berth. They slow down a lot and give 
you a lot more time. Maybe it’s the style of bike. Maybe it’s a guy in a suit wearing a helmet, 
I don’t know". 
(Male, late forties, CityCycle group) 
 
Other members of the group echo this comment: 
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"I’ve got the same situation. I ride CityCycle bikes and regular bicycles. There is a huge 
difference between riding on the CityCycle and riding on my private bike. People don’t look 
or care if you are on a private bike". 
(Male, late thirties, CityCycle group) 
 
Upon further questioning of the group, participants revealed that they assumed 
motorists perceived them to be "less competent" on a CityCycle bike. The 
participants view was that motorists provide more room and are generally more 
considerate when they perceive a bicycle rider to be less experienced. Lycra cyclists 
on the other hand, and this was expressed very clearly by both non and infrequent 
cyclist focus groups, were perceived by motorists as “expert cyclists” that could 
handle fast traffic and close overtaking distances. 
 One of the CityCycle members described their perception of what motorists 
might be thinking when they see a bicycle rider in Lycra:  
 
"If you are bent over on a road bike, 'you are one of those cyclists. You are on my road, get 
off'”. 
(Male, late forties, CityCycle group) 
 
Interestingly, one member of the CityCycle group also owns a recumbent 
tricycle and commented that he has noticed a consistent change in the treatment 
received by drivers when he rides the recumbent trike compared to a conventional 
bicycle: "I find that sometimes I ride the recumbent if I want a break from cars. I find 
that when I ride the recumbent, cars give me a lot more room". This observation is 
consistent with the group's perception that riding something 'unusual' produces a 
more generous response from motorists. 
 Friction between pedestrians and cyclists also emerged as an issue, across all 
focus groups. Participants who were non and infrequent bicycle riders expressed 
frustration at bicyclists for using shared paths and footpaths in an inconsiderate 
manner, whilst regular bicycle riders expressed similar feelings for pedestrians. In a 
revealing passage, one participant, while discussing her views on the interaction of 
bicyclists and pedestrians said: "I really love the idea of having separate areas for 
bikes and for people".  This focus group member was an infrequent bicyclist, only 
riding occasionally on the weekends and did not own a private bicycle. By referring 
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to segregated areas for "bikes and for people" illustrates that at some level she views 
people riding bicycles as the vehicle, rather than the person. This may illuminate a 
societal attitude that dehumanises people riding bicycles. Lammers & Diederik 
(2011) have shown that people in a position of power can dehumanise members of an 
‘out group’. This, combined with Basford et al. (2002) finding that motorists treat 
cyclists as an ‘out group’, one can see how the consistent perception that motorists 
have a negative attitude to cyclists is created. Walker (2005) in an examination of 
how different modes of transport are viewed by other road users, found people often 
refer to the vehicle when describing motorised transport, whilst pedestrians and 
bicyclists are usually identified as the person. Finally, there was a general perception 
among bicycle riders that motor vehicle speeds were often excessive and with drivers 
frequently disobeying the 40km/h limits that are widespread in Brisbane.  
 
5.6 Discussion and conclusion 
The need for spontaneity emerged as a critical issue governing CityCycle use. 
Focus group participants were clear and consistent in their desire to be able to join on 
the spot, instantaneously, 24/7. The system’s closure between 10pm and 5am was 
widely criticised among focus group participants for reducing accessibility and 
minimising a key benefit of bikeshare – providing a mobility option when the public 
transport system is inconvenient or not in operation. Participants uniformly 
considered the integration of Go Card (Brisbane’s public transit smartcard) and 
CityCycle was a pivotal issue that would provide a dramatic increase in membership 
and usability. This is supported by smartcard literature showing a benefit to 
passengers from integrated ticketing (Pelletier, Trepanier, & Morency, 2011).  
 Mandatory helmet regulation also acted to reduce the reported spontaneity 
with which participants could use the BSP, and these views correspond well with 
research on the Melbourne’s BSP, which revealed 36% of people citing difficulty 
finding a helmet and 25% not wanting to wear a helmet as the key barriers to using 
the scheme (Alta Bike Share, 2011). Given that the sample in the Melbourne study 
consisted of people who had some interaction with the BSP, including 31% who 
were members, it is plausible that the actual proportion of the general public for 
which helmets act as a barrier could be higher. On the 22nd August 2011, Brisbane 
City Council distributed 400 helmets across the fleet, resulting in approximately one 
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helmet for every three CityCycle bikes. These helmets were placed on handlebars, in 
bike baskets, or secured on the locking mechanism that held the bike to the docking 
station. In the first two weeks of December, a further 500 helmets were distributed 
(Brisbane City Council, 2011b). As shown in Figure 5.4, short-term usage increased 
dramatically after August 2011, once helmet distribution came into effect—
validating the views regarding helmets expressed in the focus groups. 
 
 
Figure 5.4 CityCycle trips per month 
Source: JCDecaux, 2011 
 
Supporting the spike in usage coinciding with the first helmet distribution, 
several CityCycle members commented that they had begun using the helmets but 
had noticed the bikes with helmets were usually the “first to go”. Consequently it 
has become increasingly difficult to rely on finding a bicycle with a helmet. Whilst 
no silver bullet exists in overcoming the challenges of operating BSP within a 
mandatory helmet context, increasing immediate access to helmets appears to be an 
effective means of boosting ridership.  
A lack of contiguous bicycle infrastructure and awareness from motor vehicle 
drivers were expressed as barriers to bicycling generally, including CityCycle. This 
finding supports similar focus group research with bicycle riders and ‘potential’ 
riders in inner Sydney: “Traffic and safety were once again the main reasons they 
didn’t cycle more frequently” (City of Sydney, 2007, p. 21). The same study found a 
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lack of driver awareness to be an issue: “Most felt the majority of car drivers and 
buses were fairly oblivious to cyclists and therefore posed a danger” (City of 
Sydney, 2007, p. 16).  These concerns, which largely relate to perceptions of safety, 
are well established in the literature (Bauman et al., 2008; City of Sydney, 2007; 
Cycling Promotion Fund, 2011; Garrard et al., 2006). Fear of cycling is not restricted 
to Australia. In the United Kingdom, some 47% of adults strongly agree with the 
statement ‘the idea of cycling on busy roads frightens me’, with a further 27% 
agreeing (Horton et al., 2007). Similar results are found in the US (Gardner, 2002). 
The implication is that more needs to be done to create bicycle routes that increase 
perceived safety levels for people riding bicycles.  
Interestingly, all CityCycle members involved in this study felt greater levels 
of consideration from motor vehicle drivers when riding CityCycle bikes, in contrast 
to their experience on private bicycles. Several possibilities exist to explain this 
perception. Firstly, motorists may assume CityCycle riders are tourists or otherwise 
unfamiliar with riding a bicycle in Brisbane. Secondly, although it is becoming more 
common to see people riding CityCycle bikes, there is still a sense of novelty and this 
may help them ‘stand out’ in the road traffic environment. Thirdly, the upright 
geometry and bright yellow appearance of CityCycle may increase their prominence. 
Walker (2007) has established that motorists alter their driving behaviour depending 
on the appearance of the rider. Finally, it is possible, as a government sponsored 
vehicle, motorists assign a greater level of legitimacy to a CityCycle rider. Basford et 
al. (2002) found that United Kingdom drivers justified their comparative lack of 
courtesy to bicycle riders by not viewing them as 'proper' road users. Key reasons 
drivers said they were frustrated by cyclists included being unpredictable, inherently 
or deliberately ‘different’ and for compromising drivers’ own convenience. Further 
research is needed to better understand the mechanisms underlying the apparent 
change in drivers’ behaviour towards CityCycle riders. Instrumentation measuring 
passing distances for a variety of bicycles, including BSP bikes may assist in 
determining the validity of CityCycle members’ claim of greater consideration from 
motorists.  
The promotion and marketing of CityCycle was criticised by each group of 
participants, however the strongest remarks came from CityCycle members 
themselves. This group found the website to be difficult to navigate, the smartphone 
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App to be unreliable, and the advertising campaign to be off target. In particular, the 
humour-based approach used in the current marketing material was considered to be 
unhelpful in the goal of increasing ridership. These members were acutely aware of 
CityCycle’s failure to achieve widespread adoption among the general public, and 
felt a simpler approach focused on basic information would better communicate the 
ease and convenience with which CityCycle enhances mobility options. These 
comments support the views of non-members, who were not entirely sure of how to 
use CityCycle. These views imply marketing efforts focused on the mobility benefits 
and ease of use afforded by CityCycle may be effective in growing membership. A 
particularly strong message during all focus groups was the importance of seeing 
people on CityCycle as a powerful promotional tool. Non-CityCycle participants 
clearly expressed, at multiple stages of the discussion, that they wanted to see other 
people using CityCycle before they would consider it for themselves. This is 
consistent with Bandura's Social Learning Theory, which states that observing 
someone else performing a behaviour is an important element in that person 
performing the behaviour themselves (Bandura, 1977). Bicycling in Brisbane is 
already a somewhat unusual transport option, accounting for only 1.6% of all 
transport journeys (Brisbane City Council, 2011a) and CityCycle is a minority within 
this 1.6%, resulting in the perception that very few people have adopted CityCycle as 
a regular option. Social Learning Theory can perhaps help us understand why the 
uptake of the system has not been better, as it reinforces the widespread view of non- 
CityCycle members that more should have been done in the early stages to maximise 
the number of people using CityCycle. This, they argued, is crucial to seeing 
CityCycle as an option for themselves. All groups strongly expressed the need to 
incentivise CityCycle use such as heavily reduced membership price and/or two for 
one deals in the initial stages. This would, in their view, assist in avoiding the 
perception that CityCycle bikes largely sit unused, in their docks. The perception of 
participants that the system is underused may contribute in reducing the legitimacy 
of the CityCycle system and even investment in bicycle infrastructure more 
generally.  
The location of the docking stations, it was suggested, should be expanded, to 
include a wider coverage of Brisbane suburbs and improved integration with the 
public transport system. A wider catchment would broaden CityCycle’s appeal, but 
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would need to be balanced with the additional operational demands inherent in a 
larger system, which includes maintaining docking station density and redistribution 
of bikes across the network.  
 
5.7 Summary of recommendations and further research 
In order to increase levels of CityCycle participation, the following 
recommendations are made, based on the analysis of these focus groups: 
• Introduce on the spot, automated sign up 
• Open the system 24 hours a day, seven days per week 
• Integrate membership with the smart card public transport system, Go Card 
• Continue policies to increase immediate access to helmets 
• Strategic marketing should focus on reducing barriers to sign up and 
incentivising new membership and casual use 
• Communication with current and potential users should focus on simple 
messages based around the mobility benefits afforded by public bikes. 
• Increase the catchment area of the system by providing docking stations 
beyond the downtown area and inner suburbs, and improve links with public 
transport nodes. 
 
The above recommendations relate directly to Brisbane’s CityCycle program and 
caution should be exercised when assessing their relevance with other BSPs. Cities 
seeking to introduce a BSP may find the above recommendations helpful in 
providing initial guidance however.  
Further research is required to investigate driver attitudes to BSPs, to improve 
understanding of the apparent change in driver behaviour to public bikes, and to 
determine whether such a phenomenon is restricted to Brisbane, or found further 
afield. To begin with, the claim made by CityCycle members regarding increased 
awareness from motorists when on CityCycle must be validated. This may be 
accomplished using instrumented bicycles to measure passing distances of motor 
vehicles, using both public and private bicycles. In addition, a series of online 
surveys using probabilistic sampling methods will seek to quantify the barriers and 
facilitators to bikeshare use. The same three categories (non and infrequent riders, 
regular riders and BSP members) will be used and the results employed in the 
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development of a demand-forecasting tool for bikeshare. 
 
5.8 Chapter summary 
Chapter Five has provided a qualitative analysis of the barriers and facilitators 
to bikeshare. The results of this analysis provide an important foundation for the 
development of the online survey instrument, which will be used to gauge responses 
on bikeshare in subsequent stages of the research. In particular, the focus groups that 
have been described in Chapter Five provided important insights, both from those 
who use CityCycle, as well as those who do not and this assists in the development of 
the questions, and response options that will be used in the online survey. The 
responses gained in the online survey are reported in each of the next three chapters. 
These cover factors influencing bikeshare membership (Chapter Six), barriers to 
bikeshare in Melbourne and Brisbane (Chapter Seven) and bikeshare’s impact on car 
use (Chapter Eight).  
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6 Chapter Six: Factors influencing bike share membership: an analysis of 
Melbourne and Brisbane  
6.1 Preface 
Taken from: 
Fishman, E., Washington, S., & Haworth, N., & Watson, A. (2014). Factors 
influencing bike share membership: an analysis from Melbourne and Brisbane, 
Submitted to Transportation Research Part A. Three rounds of reviewer 
comments have been received and the last updated manuscript re-submitted 
21st August, 2014. 
 
Each of the authors listed above satisfies the criteria for authorship and take 
responsibility for his or her part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for 
conceiving and initial planning of the study. Co-authors provided significant 
assistance with the approach to data analysis. In particular, Narelle Haworth and 
Simon Washington were pivotal in the choice of analysis (logistic regression 
analysis) and Professor Washington providing the initial analytical framework used 
when developing the models. The candidate was also responsible for the 
development of the manuscript, which was reviewed by the co-authors. The 
candidate was responsible for any revisions made at the suggestion of journal 
reviewers. The second and third authors are members of the candidates’ supervisory 
team. Angela Watson provided essential direction associated with data cleaning and 
analysis. The co-authors agree to the use of the paper in this dissertation and its 
publication on the Australasian Digital Thesis database, consistent with any 
limitations set by the publisher requirements.  
The journal in which this paper appears is a peer-reviewed publication with an 
international readership. The journal’s 2012 Impact Factor is 2.725. The publisher of 
this article (Elsevier) states that authors retain the right to publish their work in a 
Thesis.  
This paper provides the results of a logistic regression model designed to 
predict the odds of bikeshare membership.  
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6.2 Abstract 
The number of bikeshare programs has increased rapidly in recent years and 
there are currently over 700 programs in operation globally. Australia’s two 
bikeshare programs have been in operation since 2010 and have significantly lower 
usage rates compared to Europe, North America and China. This study sets out to 
understand and quantify the factors influencing bikeshare membership in Australia’s 
two bikeshare programs located in Melbourne and Brisbane. An online survey was 
administered to members of both programs as well as a group with no known 
association with bikeshare. A logistic regression model (pseudo R2 = 0.3) revealed 
several significant predictors of membership including reactions to mandatory 
helmet legislation, riding activity over the previous month, and the degree to which 
convenience motivated private bike riding. In addition, respondents aged 18 - 34 and 
having docking station within 250m of their workplace were found to be statistically 
significant predictors of bikeshare membership. Finally, those with relatively high 
incomes increased the odds of membership. These results provide insight as to the 
relative influence of various factors impacting on bikeshare membership in Australia. 
The findings may assist bikeshare operators to maximize membership potential and 
help achieve the primary goal of bikeshare – to increase the sustainability of the 
transport system.  
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6.3 Introduction 
Bikeshare programs have existed for nearly 50 years, although the last decade 
has seen a sharp increase in both their prevalence and popularity worldwide 
(Shaheen et al., 2010). Shaheen et al. (2010) summarize the benefits of bikeshare as 
flexible mobility, emission reductions, physical activity benefits, reduced congestion 
and fuel use, individual financial savings and support for multimodal transport 
connections. Implicit in many of the purported benefits of bikeshare is an assumption 
that these bikes are being used as a replacement for trips previously undertaken by 
car (Midgley, 2011). In London and Washington, D.C. only 2% and 7% of bikeshare 
users are substituting for car use (Transport for London, 2010a; LDA Consulting, 
2012). In Brisbane and Melbourne, these figures rise to 21% and 19% respectively 
(Fishman et al., 2014). Other researchers have noted the intrinsic benefits of travel, 
in terms of creating a buffer between work and home, variety seeking and 
independence (Mokhtarian, 2005), and it is plausible these benefits are applicable to 
bikeshare. 
 In 2010, Brisbane and Melbourne introduced bikeshare programs in their city 
centers and some of the local surrounding inner suburbs, known as CityCycle and 
Melbourne Bike Share (MBS) respectively. Bicycle riding for transport (on private 
bicycles) has increased significantly in Australia over recent years (Bauman et al., 
2008), however Australia’s bikeshare usage has been disappointing (Brisbane Times, 
2011; Fishman, 2012; Fishman et al., 2013a; Fyfe, 2010; Traffix Group, 2012). 
Melbourne and Brisbane schemes have usage rates significantly less than other 
bikeshare programs (Fishman et al., 2013a; Meddin, 2011a). Both schemes have 
approximately 0.3 - 0.8 trips per day per bike according to information supplied by 
the operators to the authors (JCDecaux, 2011; Royal Automobile Club of Victoria, 
2011), although the latter half of 2012 showed a strengthening usage rate (Alta Bike 
Share, 2012; Brisbane City Council, 2012). Most other schemes internationally 
report usage rates of around 3 – 6 trips per bike per day (Fishman, 2011b; Meddin, 
2011a, 2011b; Rojas-Rueda et al., 2011). There has been widespread speculation as 
to reasons behind the lower usage rates in Australian cities, yet relatively little 
empirical research has been conducted. This paper develops a logistic regression 
model to understand the influence of various factors impacting on bikeshare 
membership, using the results of online surveys conducted with annual members of 
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the Melbourne and Brisbane bikeshare programs, as well as a panel composed of 
citizens with no known connection to bikeshare. 
6.3.1 Existing research on Australian bikeshare programs 
Limited research exists within the peer-reviewed literature regarding the 
motivating factors that lead to bikeshare membership, and of the research that does 
exist, few have focused on Australian programs. Understanding what factors 
motivate people to join bikeshare programs may be useful in future efforts to 
increase usage. By yielding an estimated relationship between key program features 
and the odds of joining the program, bikeshare planners are able to tailor their 
offering to increase the effectiveness of their efforts to increase participation.  
The overwhelming majority of research investigating bikeshare in Australia 
appears in the non peer-reviewed literature, most often in consultant and operator 
reports. The operators of MBS conducted a market research exercise approximately 
six months after the program launched. The research was motivated in part by lower 
than expected usage and to assist in determining the impact of recent initiatives such 
as helmet vending machines, as mandatory helmet legislation exists in Australia 
(Alta Bike Share, 2011). The survey was completed online by self-selected Internet 
users, as well as in the field by people walking in close proximity to docking stations 
(where bicycles are picked up and dropped off). Just under 500 people were surveyed 
in each method, resulting in a sample where 31% of respondents had used the MBS 
program. It is important to recognize that these survey methods limit the 
generalizability of the results due to self-selection effects, as the sample only 
includes people who have visited the MBS website or walked past specific docking 
stations and were willing to be part of the study. Nevertheless, the survey revealed 
some interesting findings with regard to the barriers and motivators to using the 
scheme. Some 61% of the sample cited helmet issues as their main barrier. 
Melbourne experienced a particularly wet period around the time of the survey 
(Bureau of Meteorology, 2011) and this may have contributed to the large proportion 
(16%) who cited ‘bad weather’ as a barrier. Convenience relative to other travel 
options was found to be the key motivator for those who used MBS (Fishman et al., 
2012a). 
A more recent examination of the MBS program was recently undertaken on 
behalf of VicRoads (the statutory agency overseeing the program) (Traffix Group, 
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2012). This report included two data collection methods; an online survey (n = 602) 
and intercept survey (n = 2,945). Snowball sampling was used to recruit online 
survey respondents, with the survey emailed to the MBS email list and links posted 
on the MBS, Melbourne University and RMIT University websites. Additionally, 
those who were approached during the intercept survey but were unable to 
participate were provided with a card inviting them to complete the online survey. 
These recruitment methods have implications for the interpretation of results – as it 
suggests a stronger underlying interest in bikeshare than might be found in the 
general population. The online survey, in which just under half the respondents 
reported having used the scheme, revealed that the main motivators remained those 
related to convenience (see Figure 6.1 below). Multiple responses were permitted 
and participants were unable to select the degree to which these factors were 
motivators for using the scheme (such as a Likert scale). 
 
 
 
Figure 6.1 Reasons for using MBS 
Source: Traffix Group, 2012 
NB: PT refers to public transport 
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researchers found that approximately 46% of respondents cited mandatory helmet 
legislation as having a negative impact on the scheme. When participants were asked 
what prevented them from using MBS (or what prevented more frequent use by those 
who were members of the scheme), helmets continued to be a feature, as shown in 
Figure 6.2 below. Helmets can act as deterrents to bikeshare use in at least two ways. 
Firstly, many bikeshare trips are spontaneous and prospective users may not have a 
helmet with them. Secondly, some people may have an aversion to using a helmet in 
the first instance. The Traffix Group study (see Figure 6.2), as well as previous 
research (Fishman et al., 2012a) suggestions this first factor to be more pertinent. 
The responses “Couldn’t find a helmet to purchase” and “Don’t want to carry a 
helmet around” are convenience factors, rather than a direct aversion to helmet 
wearing and when combined, are over four times more prevalent than the response 
“Do not want to wear a helmet”. This interpretation is supported by evidence 
showing an increase in CityCycle usage when helmets were distributed on bikes 
(Fishman et al., 2013a). 
 
 
Figure 6.2 Reasons preventing greater use of MBS 
Source: Traffix Group, 2012 
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prevalence between public and private bike riders in both Boston and Washington, 
D.C. When controlling for sex, time of week, and city, the results showed a 4.4-fold 
greater odds that a person on a bikeshare bike will be without a helmet compared to a 
private bike rider. 
 
6.4 Methodology 
A probabilistic sampling technique was employed, with separate, duplicate 
online surveys for both respondents within the MBS and CityCycle bikeshare 
programs. Invitations to participate were emailed by the operators of the respective 
bikeshare programs. Invitations were also sent to members of a research panel 
managed by the Centre for Accident Research and Road Safety – Queensland, 
known as the Independent Survey Panel in Road Safety (InSPiRS) Panel. This Panel 
was selected as they had no known connection with bikeshare and may therefore 
offer a useful sample group for understanding potential barriers to bikeshare. The 
InSPiRS Panel is made up of households who have accepted an invitation to be part 
of the Panel.  Sample numbers and response rates are identified in Table 6.1. The low 
sample number for non-members has been addressed through weighting and is 
described in Section 6.4.1.1 and 6.4.1.2. The questions included in the survey are 
shown in Appendix B. 
 
Table 6.1 Survey sample and response rate rates 
 MBS CityCycle InSPiRS Panel 
Sample sent 
invitation email 
921 2,4906 436 
Successfully 
received emails  
914 2,357 311 
Fully completed 
surveys received 
372 443 60 
Response rate 40.7% 18.8% 19.3% 
 
 
Although the CityCycle survey was sent to anyone who had signed up to the 
mailing list, results show that 97% of respondents were annual members. Some 133 
of the emails sent by the CityCycle operator ‘bounced’ as well as seven from the 
MBS operator and 125 sent to the InSPiRS Panel.  
                                                
6 Of these, 1,926 were to annual members. 
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Each participant was aged over 18 years and lived, worked, or studied in the 
Brisbane or Melbourne areas. In recognition of their time, participants were offered 
the opportunity to enter a prize draw for one of ten $100 department store gift cards. 
The survey was developed in KeySurvey (http://www.keysurvey.com). In 
accordance with the requirements of the Queensland University of Technology 
Research Ethics Committee, each participant was provided with a participant 
information form and consent was implied if the prospective participant chose to 
proceed. 
 The surveys were launched in mid November 2012 and were open for two 
weeks. Sample groups were sent a reminder email after one week, with the exception 
of the CityCycle group, as the bikeshare operator has a policy of not sending more 
than one email per month to members. This lack of reminder email for the CityCycle 
group is suspected as the reason for their lower response rate compared to the MBS 
sample. The survey questions employed significant branching and logic, to 
customize the questions based on responses to previous questions. Where results are 
reported, the survey question is identified and a full set of questions can be found in 
Appendix B and C. 
A series of focus groups, with bikeshare users and non-users conducted by 
the authors (Fishman et al., 2012a) provided the necessary understanding to develop 
the survey questions used in this study (see Chapter Five).  
 
6.4.1 Logistic regression model methodology 
In order to develop a model capable of predicting the odds of bikeshare 
membership, bivariate logistic regression analysis was conducted as described in 
Washington, Karlaftis, and Mannering (2011) using the computer program STATA 
version 12 (http://www.stata.com/). The dependent variable was bikeshare 
membership and a range of explanatory variables were tested for significance. An 
iterative process was used until a theoretically and practically justifiable model 
design was achieved.  
6.4.1.1 Standardised weights 
Standardized weights have been applied to correct for a biased sample in 
which approximately 95% of all survey respondents were bikeshare members. The 
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weights were developed as follows ; A target population was calculated using 
Australian Bureau of Statistics (ABS) 2011 Census data on the residential and 
working populations, using Statistical Area - Level 2 geographic regions that 
encompass the bikeshare docking station catchments (see Appendix D for maps 
highlighting the regions included in Melbourne and Brisbane). The working and 
residential populations in these regions, for both Melbourne and Brisbane were 
combined, as non-members were sourced only from Brisbane.  This weighting 
approach is consistent with methods found in Richardson, Ampt & Meyburg (1995) 
and Bethlehem (2009) and adjusts for socio-demographic characteristics of the 
population. The suburbs used in the calculation are shown below. Some suburbs 
included do not have docking stations but border areas that do. 
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Brisbane – Statistical Area Level 2 
regions included 
Auchenflower 
Brisbane City 
East Brisbane 
Fortitude Valley 
Highgate Hill 
Kangaroo Point 
New Farm 
Newstead - Bowen Hills 
Paddington - Milton 
St Lucia 
South Brisbane 
Spring Hill 
Toowong 
West End 
Woolloongabba 
 
 
 
 
 
Melbourne – Statistical Area Level 2 
regions included 
Albert Park 
Carlton 
Collingwood 
Docklands 
East Melbourne 
Fitzroy 
Melbourne 
North Melbourne 
Parkville 
Port Melbourne 
Richmond 
Southbank 
South Melbourne 
 
 
 
 
 
 
In order to avoid double counting, the target population was calculated in 
accordance with Census data showing that some 80% of residents living within the 
selected regions also work in one of these regions (Australian Bureau of Statistics, 
2013). If such an assumption was not made, there may be frequent instances in which 
the same person is counted twice when calculating the population statistic (those who 
feature in both the residential and work populations collected by the Census). Only 
residents and workers between the ages of 15 and 79 were included.7 
6.4.1.2 Calculation of weights 
Table 6.2 identifies the groups included in the calculation of weights used to 
correct for sampling bias. 
 
 
 
 
                                                
7 CityCycle users must be at least 17 years old to use the system. The Census age band that includes 
17 year olds is 15 – 19, which is why people to the age of 15 have been used in these calculations. 
Melbourne Bike Share users must be at least 15 years old. 
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Table 6.2 Key groups included in weight calculation formula 
Group Number of people 
Brisbane working & residential population within & in 
close proximity to catchment 
275,486 
Melbourne working & residential population within & in 
close proximity to catchment 
446,701 
Combined target population 722,187 
Members in sample8 785 
Non members in sample 76 
Total CityCycle members 1,926 
Total MBS members 921 
Combined bike share member population 2,847 
 
The following calculations were undertaken to determine the sampling weights. 
Ratio of target population non-members to members = (722,187-2,847)/2,847 = 
252.67 
Ratio of sample non-members to members = 76/785 = 0.097 to 1 
Sample weight for non-members: 
Weightnm = 252.67*785/76 = 2,609.81 
Weighted Sample Total = 785 + 76*2609.81 = 199,130.56 
Weight Standardisation Factor =  
199,130.56/861 = 231.28 
 
Standardised sample member weight = 1/231.28 = 0.0043 
Standardised sample non-member weight = 2609.71/231.28 = 11.28 
 
 
 
 
 
 
 
                                                
8 Some MBS and CityCycle respondents indicated they were not members and have therefore been 
counted as non-members. Additionally, missing variables were found among some members and this 
accounts for the discrepancy between the number of members and non-members found in Table 6.1 
and 6.2. 
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6.5 Results and discussion 
6.5.1 Descriptive statistics 
An examination of the survey results revealed similarities between bikeshare 
member groups and differences between these members and the InSPiRS Panel (non-
members). Bikeshare members differed from the InSPiRS Panel in that they are 
significantly younger, more likely to know the distance between their home and 
work to their closest docking station, have pre tax incomes above $104,000 per 
annum and have friends or family who are bikeshare members. Moreover, bikeshare 
members were considerably more likely to have ridden a bicycle in the month prior 
to undertaking the survey. Bikeshare members are shown in Table 6.3 to be 
disproportionately male, and this is generally consistent with previous research 
showing higher cycling levels among males in Australia (Pucher, Greaves & 
Garrard, 2010) and the US (Pucher, Buehler, & Seinen, 2011). A little over three 
quarters of MBS respondents were male, compared to just over 60% for CityCycle 
respondents. A Chi-Square test showed that there were statistically significant gender 
differences between the sample of bikeshare members and non-members (χ2 (1) = 
17.55, p < .001). A full set of survey questions are shown in Appendix B. 
Table 6.3 presents some of similarities and variation between sample groups 
and a comparison with Census data for Greater Melbourne and Greater Brisbane is 
provided where possible.  
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Table 6.3 Descriptive statistics of sample groups 
Variable Melbourne Bike Share CityCycle InSPiRS Panel Greater Melbourne∞∞ Greater Brisbane∞∞ 
Most frequent age range 30 - 34 (16.9%) 30 – 34 (16.6.%) 55 - 59 (19.8%) 25-29 (7.9%) 25-29 (7.6%) 
Male N = 285 (76.6%) N = 265 (59.8%) N = 25 (41.7%) 49.2% 49.3% 
Female N = 87 (23.4%) N = 178 (40.2%) N = 35 (58.3%) 50.8% 50.7% 
Mean distance between home & work 10.7km (SD 9.5) 8.6km (SD 7.7) 13.2km (SD 10.4) 10km* 15.3km# 
Percentage living within 500m of a 
docking station 
44% 54.1% 5%^ NA NA 
Percentage working within 500m of a 
docking station 
83.9% 83.6% 15%^ NA NA 
Annual 
income range 
Less than $41,599 7.6% 14.9% 21.7% 56.8% 55.4% 
$41,600 - $77,999 20.0% 28.0% 48.3% 22.6% 24.0% 
$78,000 - $103,999 19.2% 22.3% 15.0% 6.4% 7.0% 
$104,000 or more 43.0% 26.9% 5.0% 6.5% 6.3% 
No response 10.3% 7.9% 10.0% 7.6% 7.2% 
Car ownership 76.6% 80.4% 100% NA NA 
Free car park at work 19.9% 26% 63.3% NA NA 
Mean number of family/friends who 
are bikeshare members 
0.59 (SD 0.87) 0.95 (SD 1.10) 0.05 (SD 0.28) NA NA 
Most frequently reported bicycle 
riding activity in past month 
16+ trips (35.8%) 16+ trips (33%) No bicycle riding 
activity (75%) 
NA NA 
∞Australian Bureau of Statistics, 2013 
^Approximately 50% of InSPiRS members responded “Don’t know” in relation to the distance between their home and work and closest docking station 
# ABS 2006 Census, for South East Queensland (cited in Doonan, 2010) 
* ABS 2011 Census, reporting median distance (cited in Department of Transport, 2013) 
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As identified in Table 6.3, the most frequent age range from the Census is 
somewhat younger than bikeshare groups, and considerably younger than the 
InSPiRS Panel. This may reflect the fact that respondents to this study were required 
to be 18 years or older. When removing those under 18 years from the Census data, 
the distribution of age ranges show considerable similarity between bikeshare 
groups. Bikeshare members are more heavily represented within the 25 – 44 age 
band. By contrast, the InSPiRS Panel shows a larger proportion within the 50 – 64 
age brackets. Figure 6.3 illustrates the distribution of age ranges for all sample 
groups, including Census data for Greater Melbourne and Greater Brisbane. Those 
aged 60 and over are under-represented as bikeshare members, which is consistent 
with the findings of other researchers on bikeshare (LDA Consulting, 2012; Shaheen 
et al., 2012; Virginia Tech, 2012), as well as private cycling in North America 
(Pucher et al., 2011). 
 
 
 
Figure 6.3 Age range of sample groups and Greater Melbourne and Brisbane 
Source: Greater Melbourne and Brisbane (Australian Bureau of Statistics, 2013) 
 
The highest level of education varied considerably between sample groups, 
and these groups differed substantially from Greater Melbourne and Greater 
Brisbane Census data. As shown in Figure 6.4, bikeshare members achieved higher 
education levels than both the InSPiRS Panel members and the general population in 
both cities. For instance, some 81% and 77% of MBS and CityCycle members 
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respectively have Bachelor’s Degree or higher, compared to 50% for InSPiRS Panel 
members and 22% and 18% for Greater Melbourne and Greater Brisbane. Previous 
research has found similar results with respect to the educational attainment of 
bikeshare users (Shaheen et al., 2012). 
 
 
Figure 6.4 Highest education level 
Source: Greater Melbourne and Greater Brisbane (Australian Bureau of Statistics, 
2013) 
NB: Greater Melbourne and Greater Brisbane included anyone over 15 years old, 
where sample groups were restricted to those over 18 years old. 
 
 
In addition to the aforementioned demographic contrasts, a number of other 
differences that may influence bikeshare membership were apparent. Work place 
bicycle end of trip facilities (such as showers and lockers) were more likely to be 
available at workplaces of bikeshare members than the InSPiRS Panel sample (72% 
and 71% for MBS and CityCycle, compared to 52% for InSPiRS Panel members). 
Bikeshare members were also more likely to have a friend or family member who 
were bikeshare members (41% and 56% for MBS and CityCycle members 
respectively, compared to just 3% for InSPiRS Panel members).  
Respondents were asked their main mode of transport for their most recent 
journey to work. The results indicate that around one fifth of bikeshare members 
used bikeshare as their main mode, with a similar proportion travelling on a private 
bike. By contrast, Census data reveal that private bike travel constitutes the main 
mode in less than 2% of trips in both Greater Melbourne and Greater Brisbane. No 
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InSPiRS Panel members nominated either public or private bikes as their main mode 
to work on the day the survey was undertaken. Full results are shown in Figure 6.5. 
 
 
Figure 6.5 Mode for most recent journey to work 
Source: Greater Melbourne and Greater Brisbane (Australian Bureau of Statistics, 
2012) 
 
Safety concerns are a well-known barrier to bicycle riding, in the UK (Horton 
et al., 2007), the US (Gardner, 2002) and Australia (Queensland Parliamentary 
Committee, 2013; Cycling Promotion Fund, 2011). Survey respondents were shown 
images of three bicycle riding environments (separated on-street bike lane, painted 
bike lane and no bike infrastructure) and asked to rate how safe they would feel 
riding in these environments (see Appendix B for full question, including images 
presented). Figure 6.6 presents the results for a separated bike lane. 
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Figure 6.6 How safe do you feel riding on a separated lane/path? 
 
 The results indicate the majority, across all sample groups would feel safe or 
very safe riding on separated bicycle infrastructure, which is consistent with previous 
research (Wardman, Tight, & Page, 2007). By contrast, when presented with no 
bicycle infrastructure, an overwhelming proportion of respondents, across all groups, 
reported feeling very unsafe or unsafe, as illustrated in Figure 6.7 below. Whilst the 
level of bicycle infrastructure has improved in Melbourne and Brisbane over recent 
years, substantial areas within the MBS and CityCycle catchment have no bicycle 
infrastructure and the infrastructure that does exist is frequently disconnected, with 
the exception of waterway paths. These data may have implications for the ability of 
the MBS and CityCycle programs to attract those who currently do not ride.  
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Figure 6.7 How safe do you feel when riding on road with no bike lane? 
 
In terms of mean scores, using a scale of 1 (very unsafe) to 5 (very safe), 
separated bicycle infrastructure received a mean score of 4.3 and 4.6 for MBS and 
CityCycle members respectively. Non-members mean score was 3.9. Similarly, when 
presented with a painted bicycle lane, mean scores were 3.4 and 3.3 for MBS and 
CityCycle members, but 2.8 for non-members. Both bikeshare member groups mean 
score for no bicycle infrastructure was 1.9. Non-members recorded a mean of 1.6. 
These results serve to highlight the difference in safety perceptions between those 
that do not ride, or do so infrequently (InSPiRS Panel) and bikeshare members.  
 
6.5.2 Logistic regression model 
A wide range of variables were tested for inclusion in the model (see 
Appendix B for survey questions) to predict bikeshare membership. The variables 
that provided the optimum predictive capability of bikeshare membership were 
included in the model and are presented in Table 6.4 below. The Pseudo R2 is 0.30, 
suggesting that significant factors that influence membership are omitted from the 
model or that unknown factors influence membership. 
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Table 6.4 Logistic regression analysis 
Variables 
included in 
the model 
Level/Referent  z-
statistic 
Coefficient Sig. Odds 
ratio 
Odds Ratio 
95%CI 
Impact of 
mandatory 
helmet 
legislation on 
riding (0 = 
does not 
reduce riding, 
1 = reduces 
riding) 
Does not reduce 
riding  
5.85 3.20 <0.001 24.5 8.4 – 71.6 
Riding activity 
in the past 
month (0 = No 
riding, 1 = 
Riding) 
No riding  32.33 1.75 0.020 5.8 1.3 – 25.3  
Convenience 
as an 
encouraging 
factor for 
private bike 
riding (1 = Not 
at all, 5 = A 
lot) 
Not at all 2.29 0.65 0.022 1.9# 1.09 – 3.33 
Age (0 = 35 
years and over, 
1 = 18 - 34) 
35 years and over  2.0 1.2 0.047 3.3 1.02 – 10.83 
Income (1 =  
$10,400 or 
less, 10 = 
$104,000 or 
more) 
<$10,400  2.51 0.27 0.012 1.3# 1.06 – 1.61 
Work within 
250m of 
docking station 
(0 = No, 1 = 
Yes) 
No 7.18 3.40 <0.001 29.9 11.81 – 
75.49 
Constant  -8.76 -13.86 <0.001 9.56e-
07 
4.30e-08 – 
0.0000212 
#This value is cumulative, meaning that for each higher increment, the odds of being a bikeshare 
member increases by the OR  
 
 
Respondents were asked whether the legal requirement to wear a bike helmet 
affects how often they ride.9 Responding that compulsory helmet requirements 
                                                
9 Actual question: The legal requirement to wear a bicycle helmet… a) Does not affect how often I 
ride, b) Somewhat reduces how often I ride or c) Significantly reduces how often I ride. Option b and 
c were collapsed.  
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reduce riding frequency was found to increase their odds of being a bikeshare 
member (OR 24.5). This is a somewhat peculiar result, given that those who feel 
mandatory helmet legislation reduces their riding frequency were also found to be 
more likely to report having ridden in the previous month. As identified in Section 
6.6, it is suspected that this variable may be endogenous.  Indeed this variable may 
be reflecting scheme members’ opinion on mandatory helmet use rather than that 
same person’s proclivity to use bikeshare. Finally, the confidence interval for this 
variable is large, which lowers our confidence in this estimate.  
  Riding activity in the previous month was found to be a reliable predictor of 
bikeshare membership. Riding at least once in the previous month was associated 
with a 5.8 fold increase in the odds of being a bikeshare member compared to those 
who reported no bike riding in the month prior to undertaking the survey. This is 
generally consistent with previous research, which has found those who ride a 
private bike are more likely to be bikeshare members (Fishman et al., 2012a; Fuller 
et al., 2011a; Shaheen et al, 2011). It is further supported by the notion that there are, 
in broad terms, two categories of barrier to bikeshare usage. The first relates to 
barriers to riding in general (such as safety perceptions or distance). The second 
concerns bikeshare specific barriers (such as lack of close proximity to docking 
stations). By definition, regular bike riders have not found the first set of barriers 
insurmountable and therefore find fewer barriers to the use of bikeshare. 
The level of convenience respondents associated with private bike riding was 
found to be a significant predictor of bikeshare membership. Respondents were 
asked to what degree convenience acts as an encouragement to private bike riding, 
using a 1 – 5 scale from ‘Not at all’ to ‘A lot’. Each increment towards ‘A lot’ 
increased the odds of bikeshare membership 1.9 fold. This corresponds with research 
on motivation for public bike riding, with consultant reports on the MBS program 
(Alta Bike Share, 2011; Traffix Group, 2012), peer-reviewed research on the 
CityCycle scheme (Fishman et al., 2012a) and North American research (Shaheen et 
al., 2012). Each body of work found convenience to be a key factor motivating 
bikeshare membership and usage. 
Those aged 18 – 34 had 3.3 fold greater odds of being a bikeshare member 
than all other age groups. Previous research has shown bikeshare members are 
typically younger than the general adult population (Fuller et al., 2011a; LDA 
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Consulting, 2012; Lewis, 2011; Transport for London, 2010a). Income (pre-tax) was 
found to be a significant predictor of bikeshare membership. Each higher increment 
along a 10-point scale (less than $10,400 to $104,000 +) was associated with a 1.3 
fold increase in the odds of being a bikeshare member. This finding is generally 
consistent with a survey of London bikeshare members, which found users of the 
scheme to be disproportionately white, aged 25 - 44 and wealthy relative to the 
general London population (Transport for London, 2010a). Respondents who 
indicated they work within 250m of a docking station had 29.9 fold greater odds of 
being a bikeshare member. The confidence interval for this variable was large 
however, which reduces our confidence in this estimate. Distance from docking 
station has been found by other researchers to be an important association with 
bikeshare membership. Fuller et al. (2011a) investigated the prevalence of using the 
Montreal bikeshare scheme (known as BIXI) at least once depending on whether the 
subject lived within 250m of at least one docking station. For those living within 
250m of a docking station, 14.3% of residents had used BIXI, whereas only 6% had 
when living greater than 250m of a docking station As shown in Table 6.3, bikeshare 
members were considerably more likely to work rather than live within 500m of a 
docking station. This finding may be influenced by the configuration of the bikeshare 
docking station catchments and this is especially so for Melbourne. The MBS 
program is particularly small relative to the size of the city (600 bikes and a Greater 
Melbourne population of approximately four million). The docking stations are 
largely in the central employment district, rather than residential neighborhoods. 
Therefore, the finding that distance between docking station and work was more 
powerful than the distance between home and docking station may be influenced by 
the current catchment configuration.  
 
6.5.2.1 Application of logistic regression model 
The logistic regression results are used to predict how changing variable 
values alter the odds of bikeshare membership. When variable values are held at their 
means, the probability of bikeshare membership is at or close to 0 – which broadly 
reflects the current usage of bikeshare in both Melbourne and Brisbane, in which 
only a very small proportion of the population are members. Nevertheless, as 
illustrated in some of the hypothetical scenarios below, it is possible to predict a 
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relatively high probability of being a bikeshare member through the manipulation of 
key variables. The variable Convenience as an encouraging factor for private bike 
riding, in which respondents were asked to rate the level to which this statement is 
true (1 = Not at all, 5 = A lot) has been used as the horizontal axis in Figure 6.8 
below, extrapolating the means, from 1 through to 5.  
Income $104K+, work <250m docking describes a scenario in which incomes 
are set at their highest level and the distance between place of work and closest 
docking station is within 250m. In the second scenario, Work <250m docking, the 
settings are the same as the previous scenario, with the exception of the income 
variable, which has been left at the mean. The third scenario in Figure 6.8 holds 
values at their mean, with the exception of riding in the previous month, which has 
been changed to ‘yes’. The fourth scenario in Figure 6.8 is identical to the previous 
scenario, with one crucial addition; the distance between work and the closest 
docking station is now within 250m. There is a considerable difference in the 
probability of bikeshare membership between these two scenarios, shown in Figure 
6.8 and is indicative of the importance of proximity between workplace and docking 
station. 
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Figure 6.8 Probability of bikeshare membership under different scenarios, with convenience extended through its range of 
means 
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Figure 6.9 below uses the variable of annual income on the horizontal axis, to 
predict bikeshare membership, with five scenarios shown.  
Highest scenario + no riding previous month differs from previous scenarios 
in that the means for each variable have not been selected by default. In this scenario, 
the means have intentionally been adjusted to the values most typical of a bikeshare 
member. Should this procedure be carried out for all variables, the probability of 
being a bikeshare member rises to 1. For illustrative purposes, this scenario has 
adjusted the riding activity variable to equal 0 (no riding in previous month), with 
probabilities rising from 0.09 at the lowest income bracket ($10,400 or less) to 0.52 at 
the highest income level ($104,000 +). Highest scenario + riding previous month can 
be understood based on the explanation of the previous scenario. Bikeshare 
membership probabilities rise from 0.36 to 0.86 from the lowest to highest income 
level. The difference between these two scenarios demonstrates the influence riding 
during the previous month has on increasing bikeshare membership probabilities. 
Mandatory helmets reduce riding, convenience encourages riding, aged 18 – 34 
illustrates a scenario in which the mandatory helmets variable has been adjusted to 
reduce riding and convenience has been adjusted to be a powerful motivator for riding 
a private bike (5 on a scale of 1 – 5). Moreover, the age category has been adjusted to 
include only those aged 18 – 34. The lowest income levels in this scenario shows a 
probability of bikeshare membership of 0.01, rising to 0.06 for the highest income 
bracket. The final scenario No riding previous month, mandatory helmets reduce 
riding, aged 18 – 34 is similar to the previous scenario, however convenience has 
been replaced with no riding during the previous month. This case provides the lowest 
probability of membership for the scenarios shown in Figure 6.9, reaching a 
maximum probability of 0.01 at the highest income bracket.
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Figure 6.9 Probability of bikeshare membership under different scenarios, with income extended through its range of means 
^This scenario includes being aged between 18 and 34, working within 250m of a docking station, convenience acting as a strong motivator for private bike riding, 
and mandatory helmets reducing bike riding.
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6.6 Limitations 
Although every reasonable action has been taken to ensure the validity of the results, 
several limitations are noted here. Although a probabilistic sampling method was employed, 
the authors cannot be certain all responses were received from those within the three sample 
groups. It was made clear in the instructions not to pass the survey hyperlink on to others, and 
this may reduce but not eliminate the possibility that this occurred.  
The InSPiRS Panel is a less than ideal control group and responses drawn from this 
sample cannot be generalized to the wider population. As shown in Figure 6.3 the InSPiRS 
Panel respondents were considerably older than both bikeshare samples, as well as the general 
Melbourne and Brisbane population. Moreover, only 60 fully completed responses were 
received, insufficient for generalizing the results at the population level. There may also be 
additional differences between the InSPiRS Panel (who have volunteered to be part of a 
university research panel) and the general population (non-response bias). For instance, the 
results for perceptions of safety may be influenced by the fact that InSPiRS Panel members 
have volunteered to be part of a panel focused on road safety. These factors make the 
InSPiRS Panel a less than ideal control group. Nevertheless, the sampling techniques 
employed for this study were selected in an effort to avoid a ‘snowballing’ sample, which 
would have had greater distortive impacts in relation to how that sample group may have 
differed from the wider population.  
In the future, sampling techniques designed to capture a larger number of non-member 
responses, from a sample that more closely reflect the characteristics of the general population 
will enhance the generalizability of the results. There may also be benefit in attempting to 
target those who live or work within the geographical area of the bikeshare program/s under 
study, to provide an improved method of understanding factors influencing bikeshare 
membership. Alternatively, internal re-weighting, with a larger sample size may help improve 
the degree to which the non-member sample represent the wider population. Standardized 
weights were applied in an effort to counter the sampling bias. 
Despite the above limitations, the approach to analysis used in this study help establish 
a conceptually useful method of modeling bikeshare membership. These techniques offer 
useful insight for researchers and practitioners interested in forecasting membership 
likelihood under various scenarios, but, as identified, would benefit by enhanced non-member 
data collection techniques.  
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As the bikeshare member survey invitation was sent out by the operators of the scheme 
in Melbourne and Brisbane, and only to their list (MBS = 100% annual members, CityCycle 
97% annual members) casual users were, in the main, not included in the study and it is 
possible their preferences and travel behavior may differ from that of annual members. 
According to data supplied by the MBS operator to the authors, 50% of MBS trips were 
undertaken by annual members in the month the survey was conducted (Royal Automobile 
Club of Victoria, 2014). The survey relies on self-reported behavior and it is possible some 
survey respondents provided information that did not reflect their behavior or circumstance, 
although there would be little motive for knowingly doing so.  
Finally, endogeneity is suspected in the variable impact of mandatory helmet legislation 
on riding—that is riding a bicycle influences one’s view of mandatory helmet legislation. 
This finding suggests that people who ride often are more likely to object to mandatory 
helmet legislation, perhaps because they believe they are competent bicyclists and perhaps 
because they are constantly reminded of the legislation through frequent riding. It also 
suggests that for at least some frequent riders and scheme users, they believe that they would 
ride more often if the mandatory helmet legislation was not in place. Future research may 
benefit by adapting the question on mandatory helmets included in this survey (see Footnote 
10) to more easily differentiate between how regular riders response differs from those who 
do not ride.  These issues serve to highlight the considerable complexity associated with 
determining the impact mandatory helmet legislation has on bikeshare membership and 
indeed on bike use generally.  
 
 
6.7 Conclusions 
This paper has analyzed the results of online surveys with bikeshare members and 
non-members to understand the factors influencing membership. The results of this study 
illustrate the magnitude of influence for various factors associated with bikeshare 
membership. The findings of this study provide bikeshare operators and policy makers with 
an improved ability to influence membership levels. Convenience emerged as an important 
predictor of membership. Policy makers interested in expanding the membership base of 
bikeshare programs may benefit from designing bikeshare to be easily accessible. The 
distance to the closest docking station was found to be a predictor of membership and this is 
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consistent with previous research (Molina-García, Castillo, Queralt & Sallis, 2013; Fuller et 
al., 2011a). This underscores the importance of planning a bikeshare system capable of 
providing the network benefits that provide a compelling proposition to citizens. Targeted 
expansion of docking stations, particularly around employment precincts and especially for 
those with large number of employees aged under 35 may provide a significant increase in 
membership.  
The differences in safety perceptions between bikeshare members and non-members 
when presented with different levels of infrastructure provision provide insights for bicycle 
infrastructure planners and those seeking to encourage bikeshare use. Specifically, non-
members show lower levels of perceived safety in all bike-riding environments tested in this 
study. This suggests an expansion of the bicycle infrastructure network, particularly separated 
bicycle lanes, may be useful in growing bikeshare membership.  
Bikeshare members recorded significantly higher incomes than other groups. This is 
influenced, at least in part, by the current position of docking stations, in central Melbourne 
and Brisbane. Research using Census data shows that inner city residents have higher average 
incomes that those who reside in outer suburbs in Melbourne (Fishman & Brennan, 2010) and 
Brisbane (Kelly et al., 2013). As bikeshare is often provided under public subsidy, greater 
focus on how to include a broader participation across the income spectrum is needed. 
Finally, the results of this study related to helmet issues are complicated and it is difficult to 
draw clear conclusions. Further research on the impact of mandatory helmet legislation on 
bikeshare usage may help inform policy development.  
 
6.8 Chapter summary 
Chapter Six uses the results of the online survey instrument with BSP members and 
non-members, to quantify the degree to which various factors act to influence the probability 
of bikeshare membership. Logistic regression analysis is used to model how changes to the 
mean value of significant variables alter the odds of scheme membership. These findings 
complement the qualitative analysis provided in Chapter Five and provide an important 
foundation for Chapter Seven, which continues to examine the barriers to bikeshare. Chapter 
Seven uses factor analysis and GIS techniques to assess the barriers and motivating factors for 
Australia’s two BSPs, in Melbourne and Brisbane. 
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7 Chapter Seven: Barriers to bikesharing: an analysis from Melbourne and 
Brisbane 
7.1 Preface 
Taken from: 
Fishman, E., Washington, S., & Haworth, N., & Mazzei, A. (2014). Barriers to bikesharing: 
an analysis from Melbourne and Brisbane, Journal of Transport Geography. In Press. 
Doi: 10.1016/j.jtrangeo.2014.08.005 
Each of the authors listed above satisfies the criteria for authorship and take 
responsibility for his or her part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for conceiving and 
initial planning of the study. Co-authors two and three provided significant assistance with the 
approach to data analysis. The candidate was also responsible for the development of the 
manuscript, which was reviewed by the co-authors. The candidate was responsible for any 
revisions made at the suggestion of journal reviewers. The second and third authors are 
members of the candidates’ supervisory team. The fourth co-author provided assistance with 
geospatial visualisation of bikeshare usage in Melbourne (Figure 7.4). Ton Markus of Utrecht 
University provided assistance with the reproduction of Figures 7.1, 7.2, 7.3, 7.5, 7.6, and 7.7. 
These figures were provided as Excel files and were reproduced using Adobe Illustrator. In 
addition, the candidate created ArcGIS shapefiles for Figures 7.8. 7.9 and 7.10 and were then 
re-created by Ton Markus using Adobe Illustrator. The co-authors agree to the use of the 
paper in this dissertation and its publication on the Australasian Digital Thesis database, 
consistent with any limitations set by the publisher requirements.  
The journal in which this paper appears is a peer-reviewed publication with an 
international readership. The journal’s 2012 Impact Factor is 2.520. The publisher of this 
article (Elsevier) states that authors retain the right to publish their work in a Thesis.  
This paper quantifies the barriers and facilitators to bikeshare membership using factor 
analysis and ANOVA of online survey results.  
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7.9 Chapter summary 
Chapter Seven has provided a detailed analysis of the factors that acted as 
motivators for current BSP members to join bikeshare, as well as the barriers to 
bikeshare from those who are not members. Factor analysis and repeated measures 
ANOVA has been used to analyze the results of the online survey, which was sent to 
each bikeshare member in Melbourne and Brisbane, as well as group in Brisbane 
without a known connection to bikeshare. This Chapter provides important insights 
as to the reasons Australia’s two BSPs have significantly lower usage levels than 
most schemes operating abroad. These include motorized travel being more 
convenient and docking stations not being close enough to home and work, as well 
as safety concerns riding in traffic. Geospatial analysis has illustrated that bikeshare 
members are more likely to live and work within the BSP catchment than the non-
members sampled. Chapter Eight will provide an analysis of the impacts of bikeshare 
on car use, using data on mode substitution (introduced in Chapter Two) and 
bikeshare usage patterns in a number of countries during 2012. 
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8 Chapter Eight: Bike share’s impact on car use: Evidence from the 
United States, Great Britain, and Australia 
8.1 Preface 
Taken from: 
Fishman, E., Washington, S., & Haworth, N. (2014). Bike share’s impact on car use: 
Evidence from the United States, Great Britain, and Australia, Transportation 
Research Part D: Transport and Environment, 31, 13-20.  
Doi: 10.1016/j.trd.2014.05.013 
Each of the authors listed above satisfies the criteria for authorship and take 
responsibility for his or her part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for 
conceiving, planning and preparing the manuscript, which was then reviewed by the 
co-authors. The candidate was also responsible for any revisions made at the 
suggestion of journal reviewers. The second and third authors are members of the 
candidate’s supervisory team. The co-authors agree to the use of the paper in this 
dissertation and its publication on the Australasian Digital Thesis database, 
consistent with any limitations set by the publisher requirements.  
The journal in which this paper appears is a peer-reviewed publication with an 
international readership. The journal’s five year Impact Factor was 2.040, and 
current Impact Factor is 1.626, ranking 13th out of 53 journals in the transport field, 
according to SCImago (2014). The publisher of this article (Transportation Research 
Part D: Transport and Environment) states that authors retain the right to publish 
their work in a Thesis.  
This paper provides the results of an analysis estimating the influence of 
bikeshare on car use, including the use of bikeshare operator vehicles involved in 
maintaining bikeshare programs.  
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8.8 Chapter summary 
Chapter Eight provides the first multi-city analysis of bikeshare’s impact on 
car use. This was achieved via an analysis of bikeshare usage data, in combination 
with mode substitution rates in Brisbane, Melbourne, London, Washington, D.C., 
London and Minneapolis/St. Paul. The findings suggest that bikeshare reduces car 
use, but only to the degree that bikeshare substitutes for trips that were previously 
made by car. This analysis also included the motor vehicle use from BSP operators 
to re-distribute bicycles. The results of this analysis flow through to many of the 
recommendations provided in Chapter Nine, and responds directly to the research 
questions identified in Chapter Four.  
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9 Chapter Nine: General Discussion 
9.1 Introductory comments 
A general discussion regarding the findings of this program of research is 
provided in Chapter Nine. These findings are presented in the manner in which they 
relate to each of the research questions, supplemented by a discussion on whether 
these findings are consistent or conflicting with previous research. An emphasis is 
placed on the practical implications of the research. Chapter Nine includes an outline 
of the strengths and limitations of this program of research. Finally, future research 
needs are identified, based on the current limitations of bikeshare knowledge. 
 
9.2 Synthesis of research findings 
This section provides a synthesis of the research findings, structured in 
response to each of the research questions. These findings are discussed within the 
context of the relevant literature.  
 
9.2.1 Research question one and subcomponent 
“What are the key barriers and motivators for people to use BSPs?” 
 
 “What factors influence bikeshare membership in Australia?” 
 
 Reflecting on the data collected as part of this program of research, as well as 
previous studies relating to bikeshare, the attributes important to the success of 
bikeshare have been distilled. These attributes, illustrated in Figure 9.1 have been 
developed in response to the barriers and motivators influencing bikeshare use, 
revealed throughout this program of research.  
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Figure 9.1 Synthesis of bikeshare program attributes - responding to barriers  
and facilitators 
*Applicable to jurisdictions in which helmet wearing is mandatory for bikeshare users.  
 
9.2.1.1 Safety 
Safety concerns emerged as the strongest barrier to both private and public 
bicycle riding. This includes the perceived safety risks when sharing the road with 
motorised vehicles, which relate both to vehicle speed, but perhaps more 
importantly, the lack of bicycle infrastructure and separation from motor vehicles. 
Bicycle infrastructure along and across the Brisbane River was considered to be of a 
high standard, but inadequate on-road, separated bicycle infrastructure featured as a 
major barrier to the take up of CityCycle. This finding, drawn ostensibly from data 
collected on the views of non-bicycle riders in Brisbane, may not necessarily transfer 
to other cities, where levels of bicycle infrastructure may be different. Nevertheless, 
the finding is consistent with previous studies demonstrating perceived road safety 
risk as a key barrier to bicycling in general, in the United Kingdom (Horton et al., 
2007), the US (Gardner, 2002) and Australia (Pucher et al., 2010b) (see Appendix 
E).  
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A lack of consideration and awareness from drivers regarding the needs of 
bicyclists was also expressed by focus group participants who rode regularly in 
Brisbane (see Chapter Five). Similarly, this same cohort felt that motor vehicle 
speeds were too high and this reduced the appeal of bicycling (public and private 
bicycles).  
 
9.2.1.2 Convenience 
The relative convenience of car use was found to be a key barrier to 
CityCycle (and presumably to bicycle riding in general). Non-bikeshare members, 
when asked ‘If you were to consider joining CityCycle, to what extent would the 
following factors discourage you? (see Figure 7.3),  selected ‘Driving is more 
convenient’ more strongly then any other option (mean response 3.1 on a 0 – 4 Likert 
scale). Whilst this is the first study known to the candidate to specifically identify the 
relative convenience of car use as a barrier to bikeshare (CityCycle specifically), the 
finding is broadly consistent with the concept of convenience acting as major 
motivator when bikeshare members are asked why they joined (see Chapter Two). 
The finding also accords with the notion that BSPs are most successful in cities in 
which driving is not considered particularly convenient. This is supported by data 
showing BSPs in Barcelona (see Figure 2.4), London (see Table 8.1), Paris (see 
Chapter Two) and New York City (NYC Bike Share, 2013) all have very high 
summer usage rates (between 5 and 10 trips per bike per day). None of these cities 
are known for the convenience associated with car use. Whilst there may be other 
factors influencing the difference in bikeshare usage between these cities and 
Brisbane, such as those related to urban agglomeration and tourist numbers, the 
competitive advantage bikeshare offers in these international cities, relative to motor 
vehicle travel is likely to be a contributing factor to their BSP popularity. 
The availability of docking stations in close proximity to work and residential 
address was found to act as a major influence on people’s decision to use bikeshare. 
This ties in closely with the theme of convenience being crucial to the decision to use 
bikeshare (Alta Bike Share, 2011; Shaheen et al., 2012; Traffix Group, 2012). 
Working within 250m of a docking station was found to be a statistically significant 
predictor of bikeshare membership, but interestingly, living within 250m of a 
docking station was not (see Chapter Six). This is somewhat different to the findings 
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of other studies (Fuller et al., 2011a) and can be explained by the unusual situation of 
the MBS program and to a lesser extent CityCycle in terms of having the 
overwhelming majority of their docking stations within employment areas and few 
located in residential areas (see Chapter Seven). Nevertheless, in a separate analysis, 
when non-members were asked what factors would discourage them from joining 
CityCycle, ‘Docking stations are not close enough to my home’ received amongst the 
strongest response (mean response 2.7 on a 0 – 4 Likert scale, see Figure 7.3). These 
findings are consistent not only with other bikeshare research, but also with the 
finding that directness (which presumably is acting as a proxy for travel time) can be 
a key predictor of bicycling mode choice (Sener et al., 2009). 
Integration with public transport was found to be strongly desired among 
focus group and survey participants. Providing automatic bikeshare membership for 
those holding a public transport smart card was considered to be a powerful 
motivator for non-members to join (receiving the second highest mean score of the 
options provided – see Figure 7.4). This finding is consistent with Australian 
(Lansell, 2011), Irish (Murphy, 2010) and US (Shaheen et al., 2012) research all 
showing evidence that bikeshare is often used in conjunction with public transport. 
Moreover, the finding is supported by more general research indicating that public 
transport and bicycle riding can help make up for weaknesses in both modes (Pucher 
& Buehler, 2012; Rietveld, 2000). As modern BSPs mature, considerable benefit 
may be seen from bringing bikeshare under the wider umbrella of public transport 
provision, with all the integration advantages this implies. The BSP operated by the 
Dutch Railways, known as OV-fiets (which literally translates to ‘public transport 
bicycle’) has been developed as a method of reducing door-to-door travel time for 
public transport passengers and this program of research suggests such a model may 
help boost bikeshare and quite possibly public transport use as well.  
 
9.2.1.3 Spontaneity 
The degree to which prospective bikeshare users are able to access a BSP, 
either as a first time or previous user emerged as an important factor determining 
usage rates. During focus group discussions in Brisbane, various characteristics of 
the CityCycle program were described as reducing the spontaneity with which people 
were able to gain access to the system (see Chapter Five).  An overwhelming theme 
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emerging from these focus groups facilitated by the candidate was the need to allow 
users to sign up and use the program immediately; either through a credit card swipe 
(typical in modern BSPs), or via a user’s public transport smart card (Fishman et al., 
2012a). Public transport smart cards are increasingly being used to pay for a variety 
of products and services, beyond simply the payment of public transport fares. It 
appears the adoption of such a system would lower the barriers to bikeshare, as it 
would avoid users having to separately join another program.  
During CityCycle’s crucial introductory phase (when public intrigue was at 
its highest), substantial delays were encountered by those wishing to join. A short-
term, casual user seeking to sign up via the telephone was required to spent 25 
minutes, listening to seven pages of terms and conditions before being granted access 
to the system. Long-term subscribers typically waited three business days before 
being able to use the bikes. Even after these procedures had been relaxed, in August 
2011, there was a perception among the sample that these lengthy procedures were 
still in place (to be discussed further in Section 9.3). As will be discussed in Section 
9.3.2, the first months of a BSP represents a critical phase determining enduring 
public perceptions.  
Bikeshare programs operating within a jurisdiction in which mandatory 
helmet legislation exists have struggled to achieve the levels of ridership found in 
cities in which helmets use is voluntary (see Chapter Two). The precise degree to 
which mandatory helmet legislation influences bikeshare is not certain and the 
analysis produced through this program of research presents a mixed picture. Focus 
group data clearly show the requirement to wear a helmet reduces the spontaneity 
with which people are able to access bikeshare and this is consistent with separate 
research in Melbourne (Alta Bike Share, 2011; Traffix Group, 2012). Helmets may 
act to deter bikeshare in a number of ways. Firstly, respondents to this program of 
research indicated a reluctance to carry a helmet, in the event they may choose to use 
bikeshare at some point during the day (see Chapter Two and Five). This appears to 
be the most potent helmet related bikeshare barrier and is supported by research 
conducted in the US in which showed bikeshare users wear helmets at one fourth the 
rate of private bicycle riders (Fischer et al., 2012). Of lesser significance is a 
hesitation to wear a shared helmet, for hygiene reasons. The CityCycle and MBS 
programs have responded to lower rider numbers and possibly their own or others’ 
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research findings by providing free helmets with approximately one third of their 
bicycle fleet. As shown in Chapter Five, this activity, at least in Brisbane, coincided 
with a sharp increase in casual usage rates. The provision of freely accessible 
helmets, whilst clearly assisting usage growth, has not lifted overall ridership to the 
level of similar sized programs in cities without mandatory helmet legislation. In 
addition, the attrition rate (number of helmets removed from the Australian BSPs) 
was significant, to the point that in Melbourne, it is far more common to see a private 
bike rider using a MBS helmet than a public bike rider.24 Research in the US 
conducted as part of preparations for a BSP in Seattle have suggested mandatory 
helmet legislation reduces ridership by 30% (Alta Planning + Design, 2012), 
although no explanation could be offered as to how this figure was derived. Whilst it 
is beyond the scope of this program of research to make judgements as to the overall 
effectiveness of mandatory helmet legislation, the evidence suggests it has impacted 
on bikeshare usage negatively. Further research is required, particularly with a large 
sample of non-bikeshare users, to gain further insight into the degree to which this 
legislation impacts bikeshare.  
 
9.2.1.4 Omitted variables predicting bikeshare membership 
The Pseudo R2 in the logistic regression analysis was 0.3 (see Chapter Six), 
suggesting that significant factors that influence membership are omitted from the 
model or that unknown factors influence membership. Three key reasons for not 
achieving a larger Pseudo R2 are offered. Firstly, the InSPiRS Panel, as noted earlier 
was limited in providing a representative sample of the general population. Secondly, 
there may be unknowable or unknown variation in the underlying process. Thirdly, 
known effects may be omitted from the model. There are several variables omitted 
from the logistic regression analysis that plausibly influence bike membership status, 
based on existing literature. With these considerations in mind, the following omitted 
factors are suspected as possibly influencing bikeshare membership, and require 
additional research: 
 
 
                                                
24 This is based on casual observations by the author only. 
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• Travel demands of employment 
Jobs with dispersed, multi-site locations, such as plumbers or electricians 
may be less likely to use bikeshare (for commuting). In addition, those in 
such employment categories may also find the carrying of work related 
baggage (e.g. heavy tools), further reduces the likelihood of bikeshare use. 
 
• Travel demands before and after work 
Those who make trips before and after work (e.g. dropping off or picking up 
children) may be less inclined to use bikeshare (for commuting), even if these 
additional trips are within a BSP’s docking station catchment. 
 
• Job related clothing attire requirements 
Certain occupations may require attire felt to be incompatible with bicycle 
riding. Although bikeshare bikes have generally been designed with a 
diversity of clothing in mind (e.g. they have skirt guards fitted), there may 
still be clothing in which physical activity is not compatible. This effect may 
be compounded by hot/humid climates. Research from Washington, D.C. 
show between 19% (LDA Consulting, 2012) and 38% (Shaheen et al., 2012) 
of bikeshare trips are to/from work.  
 
• Vertical elevation between home and work 
Those with a large difference in the elevation of their origin and destination 
may be less likely to use bikeshare. Hilliness has been found to decrease the 
likelihood of private, commuter bicycle riding (Heinen et al., 2010) and it is 
plausible that such terrain between home and work may deter bikeshare use, 
particularly given that bikeshare bikes are generally heavy and have only 
three gears. 
 
• Attitudes towards the environment 
Though not tested in the survey instrument, it may be possible that an 
individuals’ attitude to the environment may help predict bikeshare 
membership. 
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• Distance between home and closest docking station  
Whilst the logistic regression showed those who work within 250m of a 
docking station to have greater odds of bikeshare membership, this was not 
true for living within 250m of a docking station. Canadian research has 
shown those living within 250m of a docking station to have greater odds of 
bikeshare membership (Fuller et al., 2011a). As previous outlined, the 
somewhat unusual docking station configuration in Melbourne, and to a less 
extent Brisbane, in which the overwhelming proportion of docks are located 
within the central business district is suspected to have had the effect of 
omitting this variable from the logistic regression model. Additional research 
based in cities in which docking stations are more evenly spread between 
employment and residential districts may find this variable predicts 
membership status.  
 
• Perceived level of safety riding on different levels of bicycle infrastructure 
(separated bicycle lane, painted bicycle lane, no bicycle lane)  
All respondents were presented with images depicting a rider in each of the 
aforementioned environments and asked to rate how safe they would feel 
riding in these locations (see Appendix B). Descriptive statistics indicated 
higher levels of perceived safety among bikeshare members, across each of 
three riding environments depicted. Though this was not found to be a 
statistically significant predictor of bikeshare membership, it is difficult to 
rule it out entirely and requires additional research with a larger sample size 
of non-members.  
 
• Gender 
Males are disproportionately represented in commuter bicycle riding 
participation in Australia and the US (Pucher & Buehler, 2011; Pucher et al., 
2010b; Pucher & Buehler, 2012). Research on bikeshare members in 
Washington, D.C. found a disproportionately male membership, compared to 
the Washington, D.C. general population (LDA Consulting, 2012), although 
some have suggested a more balanced gender split for bikeshare than private 
bicycle riding (Goodyear, 2013). Sampling a greater number of non-
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bikeshare members may find gender to be a predictor of bikeshare 
membership. 
 
• Highest education level 
Previous research conducted in Washington, D.C. found bikeshare members 
have higher formal educational qualification than the general Washington, 
D.C. population (LDA Consulting, 2012) and this has been confirmed by 
research on multiple BSPs in North America (Shaheen et al., 2012). 
Descriptive statistics from the current study suggest education may be a 
potential predictor of bikeshare membership and for each of these reasons, 
further research with a larger sample of non-members is warranted.  
 
• Free car parking at work 
Respondents to the current study were asked whether they were provided 
with free car parking at work. Whilst the logistic regression analysis did not 
find this to be a predictor of bikeshare membership, it is plausible that free 
car parking reduces the odds of membership, as this has been found to be a 
predictor of private bike riding (Carse et al., 2013).  
 
• Car parking difficulties encourage private bike riding 
Respondents were asked to what degree car parking difficulties encourage 
them to ride private bicycles, as it was suspected those who were motivated 
by this factor may be more likely to be attracted to BSPs. The variable was 
not found to be a significant predictor of membership, however this may 
largely be a consequence of both the low sample numbers and the fact non-
bikeshare members in this study reported very low rates of private bicycle 
riding. 
 
• Importance of exercise to lifestyle 
Respondents were asked to what degree they feel exercise is important to 
their lifestyle. Whilst this was not found to be a variable with significant 
influence on membership, the aforementioned limitations associated with 
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sample size means it cannot be ruled out as a possible predictor of bikeshare 
membership. 
 
• Number of family and friends who are bikeshare members 
It is plausible that friends/family may influence bikeshare membership, based 
on focus group results found in Chapter Five. Descriptive statistics show that 
bikeshare members responding to the survey were more likely to know 
someone who is a bikeshare member than the non-member sample, however 
this variable was not found to be significant in the logistic regression 
analysis. Asking members and non-members about how many people they 
know who are members, in cities with popular BSPs, may help confirm this 
variable as a predictor of membership.  
 
• Only have three gears 
Most bikeshare bicycles only have three gears and whilst this is not 
considered to be an issue in predominantly flat cities, it may be an issue for 
those in hillier regions (including Brisbane). 
 
A number of attempts were made to increase the number of responses from non-
members, given the limitations highlighted in Chapter Six regarding the InSPiRS 
Panel. Through cooperation with state motoring bodies in Queensland and Victoria, 
an email was sent to over 16,000 RACQ members, inviting them to take part in the 
study, as well as a message on the RACV Facebook page (approximately 50,000 
‘friends’). Each of these activities resulted in an extremely low response rate (less 
than 0.05%) and the results were not useable. This may provide an indication of the 
level of interest shown by members of motoring bodies to bikeshare and inform 
future data collection efforts focused on non-bikeshare members. In addition, this 
research appears to indicate the importance of reminder emails for gaining a stronger 
response rate. The MBS members had a considerably higher response rate than 
CityCycle members. As indicated in Chapter Six, MBS received a reminder email, 
however the CityCycle membership did not due to the policies of the CityCycle 
bikeshare operator. Some 33% of responses for the MBS sample were received in the 
second week the survey was open, whereas only 3% of the CityCycle sample sent 
Bikeshare: barriers, facilitators and impacts on car use 
 
 
171 
responses in week two. This underlines the potential benefit of reminder emails for 
online surveys. 
 
9.2.2 Research question two 
“What impacts do BSPs have on reducing car use?” 
  
Surprisingly little research exists examining the degree to which BSPs 
influence car use. This research gap is notable given an ostensible objective of 
bikeshare is to reduce car use. This program of research, using trip data 
automatically collected by BSPs in Melbourne, Brisbane, London, Washington, D.C. 
and Minnesota has been able to provide useful insights into the degree to which 
bikeshare influences car use.  
 
9.2.2.1 Mode substitution and its impact on reducing car use 
Mode substitution (the mode replaced by bikeshare) emerged as a central 
theme within this program of research, particularly with respect to research question 
two. As highlighted in Chapter Two, in most cases, bikeshare trips replace 
sustainable modes of transport (walking, private bike riding, and public transport). 
Chapter Eight addressed research question two by combining trip data for the 
aforementioned cities with mode substitution rates and trip speed, enabling estimates 
for the vehicle kilometres replaced (i.e. would have been driven had it not been for 
bikeshare). Importantly, data were also obtained for motor vehicle support services 
used by BSP operators, principally to rebalance bicycles. Bikeshare’s overall 
contribution to changes in VKT were then estimated, revealing that in all but one of 
the cities included in this analysis the amount of driving avoided due to bikeshare is 
approximately twice the distance covered by operational vehicles. The exception is 
London, where although over 31 million km are estimated to be cycled in 2012, only 
632,841km (or 2%) of this distance is in lieu of car driving (see Figure 8.2). To the 
candidate’s knowledge, this is the first study to perform such an analysis and 
provides the foundational elements for future evaluations regarding the impacts of 
bikeshare not just on car use, but also congestion, physical activity and carbon 
emissions.  
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Little research has been published examining the reason for variation in the 
car mode substitution rate for different BSPs. As discussed earlier, the car mode 
substitution rate for London’s BSP is only 2%, whereas for Brisbane and Melbourne 
it is 21% and 19% respectively. One obvious possibility is that the car mode 
substitution rate is a function of car mode share in each city. According to Transport 
for London (Transport for London, 2011b), only 26% of trips by London residents 
on an average day are by car (as driver). In Melbourne, by contrast, 71% of people 
travelling to work on Census day 2011 drove a car, as did 69% of those in Brisbane 
(Mees & Groenhart, 2012). Whilst the London data is for all trip purposes and the 
Australian data is for journey to work only, the difference in car usage is stark. 
London residents overwhelmingly travel using modes other than the private car. It is 
plausible that the circumstances that led to the car representing a relatively minor 
mode in London are also the circumstances favouring bikeshare use. These factors 
include an abundance of central city destinations and mixed use development 
favouring short trip distances, car parking and traffic congestion, and greater 
accessibility to alternatives to car use (proximity to train stations and bikeshare 
docking stations). This mix of factors have been found by other researchers to 
influence the decision to ride private bikes (Carse et al., 2013; Heinen et al., 2010). 
Put another way, those Londoners choosing to travel by car, in the presence of the 
aforementioned circumstances, are unlikely to find greater utility in bikeshare 
relative to their car. Given an ostensible aim of bikeshare is to reduce car use, future 
research focused on maximising bikeshare’s ability to compete with the car is 
warranted.  
 
9.3 Implications of the research findings 
This program of research has been able to shed light on the factors considered 
important to people’s decision to use, or not use, bikeshare. In addition, the research 
has been able to quantify bikeshare’s impact on car use. Several important 
implications arise from these research findings, as discussed below. 
 
9.3.1 Demand forecasting 
The logistic regression model developed as part of this research program (see 
Chapter Six) can be customised to include additional variables and applied to BSPs 
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in other cities. The key benefit of such as model is that it is able to help predict how 
various factors influence the probability of bikeshare membership and use, with 
obvious implications for BSP planning. As a demand-forecasting tool, it may help 
BSP operators conduct benefit cost analyses and operational planning activities such 
as decisions regarding docking station location. Additionally, although the stated 
preference scenario outcomes (see Appendix C) were not able to be analysed due to 
insufficient sample size, it has established the basis for future data collection 
activities. These activities provide considerable enhancement to the ability of 
bikeshare operators to forecast demand, but as previously discussed, researchers need 
to be cognisant of the low response rate shown by those without a known connection 
to bikeshare and the impacts this can have on research outcomes. 
 
9.3.2 Research and planning 
Many of the barriers to CityCycle and MBS identified in this program of 
research were the result of limited planning and foresight. This impeded the success 
of the programs from an early stage. This program of research has established the 
importance of the planning, launch and introductory phase of BSPs to their ongoing 
popularity and effectiveness. The 2010 launch of bikeshare in Brisbane and 
Melbourne was accompanied by considerable public intrigue. Members of the public 
would commonly approach the docking station, touch one of the bikes, perhaps ring 
the bell or play with the handlebars, ponder the information display, turn, and walk 
away. The candidate was in both cities at the time of launch and witnessed this series 
of events repeatedly. A failure to effectively capitalise on this public interest became 
a considerable motivation for undertaking this program of research. Several 
important lessons can be learnt from Australia’s experience with bikeshare, as 
discussed below. 
 
9.3.2.1 Bicycle infrastructure 
As mentioned in Chapter One, rights of way are one of three crucial 
components of a transport system (Shoup, 2005). Bikeshare, by default, satisfies the 
first two requirements, that is, terminal capacity (docking stations) and vehicles 
(bicycles). Rights of way, in the form of bicycle lanes and paths can have a powerful 
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impact on the popularity of bikeshare. As discussed in Appendix E – the fear of 
collision with a motor vehicle is a major barrier to bicycle riding in general and 
separated bicycle infrastructure is shown to reduce perceptions of risk. ‘More bike 
lanes and paths’ received the highest mean score when non-bikeshare members were 
asked ‘What factors would encourage you to become a CityCycle member?’ (mean 
response 2.3 on a 0 – 4 Likert scale, see Figure 7.4). Whilst both Melbourne and 
Brisbane have progressively improved bicycle infrastructure provision over the last 
decade, more should have been done leading up to bikeshare’s launch to create an 
environment that actively lowered the perception of risk, particularly for non and 
infrequent bicycle riders. Lower speed limits too have been identified as a measure 
reducing risk perception (see Appendix E). 
 
9.3.2.2 Catchment size 
The Chicago Transportation Commissioner Gabe Klein, explaining 
bikeshare, recently said “I knew that any sort of nodal business was only as effective 
as the number of nodes you have” (Vanderbilt, 2013). The New York City 
Department of Transportation, in a lengthy investigation of the applicability of 
bikeshare for that city reached a similar conclusion to Klein, noting “Evidence from 
bike-share programs around the world suggests that small programs do not provide 
meaningful transportation, health or economic development gains nor do they 
provide a significant basis from which the city could evaluate the effectiveness of the 
program” (New York City Department of City Planning, 2009, p. 100). 
The level of utility (or satisfaction/usefulness) is dependent, to some degree, 
on the size of the docking station catchment area, as this is what largely governs 
where one is able to travel. The results presented in Chapters Six and Seven 
demonstrate the strong positive influence living or working in close proximity to a 
docking station can have on BSP membership. Similarly, closer proximity to docking 
stations featured strongly when non-members were asked what would encourage 
them to consider joining CityCycle.  
Melbourne’s BSP is among the world’s smallest, on a people per bike basis 
(see Chapter Eight), with only 600 bicycles and some four million people. A system 
on this scale fails to offer significant convenience or mobility enhancement, 
particularly given that it is competing with the densest, most well connected and 
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frequent public transport opportunities in the state. An implication of this program of 
research is that catchment configurations should incorporate the network and travel 
time competitiveness benefits offered by a large BSP.  
 
9.3.2.3 Helmets 
As discussed in Section 9.2.1.3, mandatory helmet legislation introduces 
additional complexity to the operation and success of bikeshare. At the time of 
launch, no effective strategies were in operation in either Brisbane or Melbourne to 
allow those intrigued by bikeshare to immediately use the program (due to a lack of 
immediately accessible helmets). By the time such strategies had been developed, the 
intrigue had evaporated and people typically walked past docking stations, without 
noticing the newly added helmets.  The experience from Brisbane and Melbourne 
demonstrates why it is important to deploy considerable research, planning and 
implementation activities designed to mitigate the barrier to bikeshare presented by 
such legislation.  
9.3.2.4 Launch season 
Bikeshare programs typically launch in spring or summer, when conditions 
are generally most conducive to bicycling. The MBS launched in May (one month 
before the southern hemisphere winter) and it has been suggested that this may have 
had a significant negative impact on usage levels (Brennan, 2013). There is certainly 
evidence that winter weather reduces private bicycle usage levels (Ahmed, Rose, & 
Jacob, 2010) and it is difficult to imagine how bikeshare would be immune to this 
effect. The winter start date of MBS meant bikes sat under-used for the first 100 days 
or so of the program (each bike used approximately once ever three days), until the 
weather became more conducive to riding. This served to reinforce a perception that 
the bikes are unpopular, which, as shown in the focus group results presented in 
Chapter Five, can create a self-reinforcing downward spiral (‘I don’t see anyone 
using them, so I won’t use them’). The public’s attitude to bikeshare was formed in 
these early, critical months and have persisted, even in the face of change (e.g. easier 
access to helmets). 
The clear implication from Melbourne’s experience is to launch BSPs to 
coincide with the beginning of the season most likely to bring weather conducive to 
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bicycling. The importance of seeing others using bikeshare as a way of nudging 
others is an important implication of this research. The findings may assist in the 
development of promotional strategies, particularly in the form of measures intended 
to incentivise use, such as heavily discounted subscriptions for early adopters (see 
Chapter Five). 
 
9.4 Strengths and limitations 
This program of research has several important strengths. Firstly, the research 
design has benefited by applying both qualitative and quantitative data collection 
methods. The focus groups provided the necessary understanding of the spectrum of 
views and opinions regarding bicycling in general, in addition to those relating 
specifically to bikeshare. The thematic analysis conducted on the data collected 
during the focus groups (see Chapter Five) was pivotal to the creation of the online 
survey instrument, as it provided the insight necessary to develop the choice options 
that formed a critical component of the survey.  
 The second strength of the research relates to the sampling technique. 
Probabilistic sampling that included groups that don’t ride, or do so infrequently, 
regular riders, as well as bikeshare members enabled information to be collected on 
the motivation for current members to join, as well as the barriers that prevented 
non-members from using bikeshare. Sampling non-members also allowed for an 
examination of what it would take to consider joining a BSP. This is the first study 
known to the candidate to have attempted to comprehensively canvass the views of 
non-members (and non-riders). The Theory of Planned Behaviour, a well-established 
theory in transport decision-making, was used to conceptualise attitudes and opinions 
related to bikeshare.  
 A final strength of the research is the level of access to BSP operator data. 
Access to data was facilitated via a signed Information Sharing Agreement with 
JCDecaux and Brisbane City Council (CityCycle) as well as the Royal Automobile 
Club of Victoria and VicRoads (MBS). This Agreement enabled the Candidate to 
access and analyse information not in the public domain, providing insight into 
barriers and facilitators to bikeshare use, as well as trip data automatically collected 
when a bike is removed and returned to a docking station. In addition to this 
information sharing with Brisbane and Melbourne’s BSP, the candidate was 
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fortunate in gaining access to trip data for BSPs in London, Washington, D.C, and 
Minnesota and these data formed a central element in the analysis conducted in 
Chapter Eight. The innovative methodology employed in this research is a key 
strength and one that enabled the barriers and facilitators to bikeshare to be 
illuminated. 
 This program of research holds several limitations. Although a probabilistic 
sampling method was employed, the candidate cannot be certain all responses were 
received from those within the three sample groups. It was made clear in the 
instructions not to pass the survey hyperlink on to others, and this may reduce but not 
eliminate the possibility that this occurred. In addition, only 60 fully completed 
responses were received from non-bikeshare members and this may be insufficient 
for generalising the results at the population level. Standardised weights were applied 
in an effort to counter the sampling bias (see Chapter Six). There may also be some 
differences between this sample group (who have volunteered to be part of a 
university research panel) and the general population. Despite this limitation, the 
sampling techniques employed for this study were selected in an effort to avoid a 
‘snowballing’ sample, which would have had greater distortive impacts in relation to 
how that sample group may have differed from the wider population.  
‘Convenience of car driving’ emerged as a major barrier to bikeshare. The 
usefulness of this variable is limited by its singular dimension and may have been 
enhanced if it had been multidimensional (i.e. includes a variety of attributes such as 
travel time, protection from weather etc.).  
Casual bikeshare users were not specifically targeted as part of this research. 
It is possible their preferences and travel behaviours may differ from those of annual 
members. Moreover, the survey relies on self-reported behaviour and it is possible 
some survey respondents provided information that did not reflect their behaviour or 
circumstance, although there would be little motive for knowingly doing so.  
As previously mentioned, this study provided results that make it difficult to 
predict the precise degree of impact mandatory helmet legislation has on bikeshare 
usage. As outlined in Chapter Six, endogeneity is suspected in the variable impact of 
mandatory helmet legislation on riding. The results indicate that bikeshare members 
are more likely to report reductions in riding activity as a consequence of mandatory 
helmet legislation. It is the candidate’s suspicion that for those who do not ride bikes 
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frequently (public or private), there are other barriers, in addition to helmet 
legislation that prevent them from riding (e.g. safety concerns). 
Finally, only English language literature was assessed as part of this program 
of research, and given the magnitude of BSPs in China and Europe, important data 
may have been omitted from this analysis.   
 
9.5 Future research 
This program of research has significantly strengthened the body of 
knowledge regarding barriers and facilitators to bikeshare, as well as the impacts 
such programs have on car use. Yet the bikeshare literature remains in its infancy 
and as such, a variety of important research questions remain unanswered. 
 
9.5.1.1 Large scale research with non-bikeshare users 
As identified in Section 9.4, the sample size of non-bikeshare members was 
insufficient to generalise the results at the population level. To the candidate’s 
knowledge, very few studies have sampled non-members and this is an important 
limitation within the emerging field of bikeshare research. Future efforts focused on 
capturing a better understanding of the preferences of non-bikeshare users to 
bikeshare will enable improved demand forecasting ability and market knowledge. 
The survey instruments developed for this program of research may be able to be 
adapted for use with a larger number of non-bikeshare members (e.g. n = 1,000+). 
Such activities may help reveal how contextual differences (e.g. size of city, helmet 
legislation, rate of private bike use) influence the stated preference of potential 
bikeshare users. Surveying a larger number of non-members also provides an 
opportunity to better understand what factors might constitute convenience in 
relation to car use. 
 
9.5.1.2 Reaction of drivers to bikeshare users 
Additional research is required to examine the phenomenon identified in 
Chapter Five regarding perceived greater levels of consideration from motorists 
towards people on CityCycle bikes (relative to private bikes). This perception, 
revealed during focus groups needs to be verified in the field, possibly with the use 
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of instrumentation attached to different styles of bicycles, measuring variation in 
vehicle passing distance. Conducting this research in different cities with BSPs may 
assist in determining whether this is a localised effect, specific to Brisbane. 
 
9.5.1.3 Impacts of bikeshare 
The impact of bikeshare on car use could be expanded upon to include other 
potential impacts, such as those relating to congestion, safety, physical activity, 
private bicycle riding, property prices (surrounding docking stations) and travel time 
savings. These potential impacts of bikeshare require quantification and such an 
exercise would provide the foundations for future cost benefit analysis and program 
evaluation. 
 
9.5.1.4 Fleet rebalancing 
The responsibility of bikeshare operators to rebalance fleet bicycles emerged 
as an important outcome of this research (see Chapter Eight). In particular, these 
rebalancing exercises, typically achieved through the use of fossil fuel powered 
trucks and trailers; threaten the sustainability principles upon which bikeshare is 
based. As a consequence, further research is required to minimise the negative 
impact of rebalancing. This may involve multidisciplinary research with transport 
researchers, behavioural economists and mobile application engineers to understand 
and influence peoples’ decision to travel ‘against the flow’, thereby helping to 
rebalance bicycles in a more environmentally sustainable manner. Such techniques 
may also prove to be more economically advantageous as well. Developing a model 
capable of estimating the costs of rebalancing options holds significant practical 
value. 
Further research examining the potential to improve the efficiency of the 
vehicles undertaking rebalancing exercises may also be warranted. Most large BSPs 
rely on a fleet of large trucks, often requiring two staff members, to haul and place 
bicycles from ground level to the elevated truck. Research investigating electric 
assist cargo bicycles, hauling a low, flatbed trailer is required. Such a vehicle may be 
able to carry up to 20 bicycles at a time, and may need only one rather than two staff 
members, due to easier loading and unloading.  
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9.5.2 Supply side issues 
As modern BSPs are still in their infancy, little in the way of widely used 
industry standards have been established regarding the determination of BSP fleet 
size or catchment area. Although some reports have been published with the 
intention of providing guidance on these issues (e.g. ITDP, 2013), large capital 
investment and other costs associated with BSP establishment warrants the 
development of better tools to guide planning decisions. Such metrics that may be 
considered include; the number of bikes, size of docking stations, ratio of docks per 
bike, ratio of bikes per resident and how all these factors might vary in relation to 
density, degree of private bike use and other contextual issues are all important, yet 
under-researched issues.  
 
9.5.3 Bikeshare operator contracts 
Very little in the peer reviewed literature examines the influence of bikeshare 
operator contracts in the success of BSPs. It is plausible that the terms of the 
contracts, in relation to the roles and responsibilities of different parties (e.g. private 
operator, government jurisdiction) may have an impact on the effectiveness of the 
overall scheme. For instance, the degree to which an operator is incentivized to 
maximise ridership may be an important influence on BSP success.  
 
9.5.4 Integration with other ‘shared’ transport 
A variety of social, environmental and technological developments over the 
past decade (or more) have seen the emergency of what has been coined the shared 
economy and peer-to-peer (p2p) sharing. Car and ride share (e.g. Zipcar, Car2Go, 
Lyft) growth has coincided with the increased prevalence of BSPs, yet little work 
exists exploring what bikeshare integration possibilities might be feasible. It is 
plausible that significant compatibility might exist between shared car mobility and 
bikeshare and is worthy of further research.  
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9.5.5 International bikeshare research and data centre 
As bikeshare continues to grow, improved planning, analysis and evaluation 
of these programs will become increasingly important. In order to respond to the 
aforementioned areas of future research, as well the additional questions that will 
inevitably arise, the need for an international bikeshare research and data centre 
will become increasingly apparent. A centre, potentially based at one or more 
universities, dedicated to bikeshare research may act as a practical source of 
collaborative activities between universities, governments, the bikeshare industry and 
community organisations. Modern BSPs offer rich data collection and analysis 
possibilities and a research centre specialising in bikeshare research would help to 
capitalise on the potential this offers. By pooling resources and expertise, the centre 
has the potential to act as the leading body on bikeshare research, including usage 
rates, safety, impacts and evaluation, marketing, fleet rebalancing, demand 
forecasting, and funding options. 
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11 Chapter Eleven: Appendices 
11.1 Appendix A Focus group discussion prompts 
The following prompts were used to guide each of the focus group discussions, 
which were conducted in Brisbane in 2011. 
 
1. What do you see as the advantages of bicycle riding for transport? 
2. What do you see as the disadvantages of bicycle riding for transport? 
3. How would/do your family and close friends feel about you riding a bicycle for 
transport? 
4. What factors prevent you from using a bicycle more as a form of transport, 
including the CityCycle scheme specifically? 
5. What factors would encourage to you to use the bicycle as a form of transport,  
including the CityCycle scheme specifically? 
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11.2 Appendix B Online survey questions – Brisbane 
The survey employed significant branching and logic, to customise the 
questions based on responses to previous questions and therefore not all questions 
shown in Appendix B were presented to each respondent. The survey shown is for 
Brisbane respondents, with a separate, duplicate survey produced for Melbourne. 
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Survey respondents who indicated they were not bikeshare program members were 
presented with three randomly selected scenarios, from a pool of 72 scenarios. See 
Appendix C for individual scenarios. 
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11.3 Appendix C Stated preference scenarios 
11.3.1 Notes 
Three randomly selected scenarios of the 72 possible scenarios presented 
below were shown to survey respondents who indicted they are not bikeshare 
program members. The scenarios were developed based on an analysis of the focus 
groups (Chapter 5) regarding the spectrum of attitudes and opinions on barriers, 
facilitators and motivators for bikeshare use. In addition, the synthesis of bikeshare 
literature (Chapter 2) provided valuable information on what is known globally on 
the factors influencing bikeshare use. It was based on this knowledge that the 
attributes and levels were developed for the construction of the stated preference 
survey. These were used in combination of specialist software (Ngene) to derive the 
72 unique scenarios. Sample numbers were insufficient to provide robust, 
meaningful results, with some scenarios not displayed to any respondents and most 
only receiving one response.  
 
Scenario 1 
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Scenario 2
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Scenario 4 
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Scenario 5 
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Scenario 8 
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Scenario 14 
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Scenario 20 
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Scenario 23 
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Scenario 32 
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Scenario 35 
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Scenario 38 
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Scenario 41 
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Scenario 44 
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Scenario 47 
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Scenario 59 
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Scenario 65 
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Scenario 68 
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Scenario 71 
 
Scenario 72 
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11.4 Appendix D Areas included in target population calculation 
 
Greater Brisbane with target region shown in red 
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Inner Brisbane with target region shown in red 
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Greater Melbourne with target region shown in red 
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Inner Melbourne with target region shown in red 
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11.5 Appendix E Understanding the fear of bicycle riding (Paper Two) 
11.5.1 Notes 
Taken from: 
Fishman, E., Washington, S., & Haworth, N. (2013). Understanding the fear of 
bicycle riding in Australia, Journal of the Australasian College of Road Safety, 
23(3), 19-27. 
 
Each of the authors listed above satisfy the criteria for authorship and take 
responsibility for their part in the publication. The candidate accepts overall 
responsibility, as first author. For this paper, the candidate was responsible for 
conceiving, planning and preparing the manuscript, which was then reviewed by the 
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This paper provides the results of focus group research designed to elicit 
opinions and attitudes regarding bicycling generally and bikeshare use specifically.  
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11.5.2 Abstract 
Rates of bicycle commuting currently hover around 1 - 2% in most Australian 
capital cities, although 17.8% of Australians report riding at least once per week. The 
most commonly stated reason for choosing not to ride a bicycle is fear of motorised 
vehicles. This paper sets out to examine the literature and offer a commentary 
regarding the role fear plays as a barrier to bicycle riding. The paper also provides an 
estimate of the relative risk of driving and riding, on a per trip basis. An analysis of 
the existing literature finds fear of motorised traffic to be disproportionate to actual 
levels of risk to bicycle riders. Moreover, the health benefits of bicycling outweigh 
the risks of collision. Rather than actual collisions forming the basis of people’s fear, 
it appears plausible that near collisions (which occur far more frequently) may be a 
significant cause for the exaggerated levels of fear associated with bicycle riding. In 
order to achieve the Australian Government’s goal of doubling bike riding 
participation, this review suggests it will be necessary to counter fear through the 
creation of a low risk traffic environment (both perceived and real), involving 
marketing/promotional campaigns and the development of a comprehensive bicycle 
infrastructure network and lower speed limits. 
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11.5.3 Introduction 
Concerns over fear and safety have frequently been reported as significant 
barriers to bicycle riding (Bauman et al., 2008; Fishman et al., 2011; Garrard et al., 
2006; Pucher et al., 2010b; Rose, Lo, & Garrard, 2008). The term ‘fear’ is used in 
this paper to describe an unpleasant emotion caused by the threat of road traffic 
danger; this is distinct from ‘lack of safety’, which relates to objective measures of 
actual risk, rather than perception of risk.  In order to achieve increased levels of 
bicycle riding, community concern regarding safety will need to be addressed. The 
fear associated with bicycling typically relates to the perceived possibility of injury 
resulting from a collision with a motor vehicle. Perceptions of personal security can 
also act as a barrier to bicycling (Horton et al., 2007). Finally, the fear of actually 
being part of what has been described as an out-group, or even deviant may also 
create a fear of bicycle riding (Basford et al., 2002; Horton et al., 2007). Little work 
within the existing literature has specifically explored fear and evidence-based 
approaches to overcoming this major barrier to bicycle riding.   
 
11.5.4 Background 
Governments in developed countries have begun highlighting the benefits of 
bicycle riding as a method of increasing physical activity, reducing air and noise 
pollution, as well as easing traffic congestion and addressing climate change (Pucher 
et al., 2010a; Shaheen et al., 2010). With these benefits in mind, the Australian 
Government recently announced its goal to double cycling participation between 
2011 and 2016 (Austroads, 2010a).  However, the parameters by which changes in 
participation would be measured (e.g. commuting, age categories, frequency) have 
not been articulated.  
Bicycle riding rates in Australian cities are low compared to Europe (Pucher 
et al., 2010b). Whilst a number of factors explain the significant difference in cycling 
rates in Australia and many other parts of the world, issues of safety and fear have 
consistently been reported as major impediments to the uptake of bicycle riding 
(Cycling Promotion Fund, 2011). 
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11.5.5 Bicycle riding participation in Australia 
The Australian Bicycle Council, as part of the National Cycling Strategy 
2011 – 2016, recently undertook the largest survey of bicycle riding participation in 
Australia (Munro, 2011). This baseline data has been developed to measure national 
progress towards the goal of doubling bicycle riding over the next five years 
(Austroads, 2010a). A telephone survey of 9,661 households, comprising 24,858 
individuals, asked questions about bicycle ownership and participation. The results 
show 17.8% of the Australian population rode a bicycle in the week prior to the 
survey, rising to over 60% for children aged 5 – 9 years. A little over 10% of adults 
(aged 18 years and over) reported cycling in the previous week (Munro, 2011). A 
significant proportion of those surveyed (39.6%) reported riding at least once in the 
past year, with a little over one quarter (26.5%) indicating they rode a bicycle in the 
last month (Munro, 2011). 
Commuting to work by bicycle in Australian cities varies; 3.4% cycle to 
work in Darwin, 2.6% in Canberra, and between 1.1% and 1.8% in Melbourne, Perth 
and Brisbane, with only 0.7% of Sydney workers commuting by bike (Austroads, 
2009). These rates are significantly lower than the proportion of Australians claiming 
to have ridden in the previous week, as previously identified. This difference may be 
due to a variety of factors, including strong recreational cycling rates, as well as short 
utility trips outside the journey to work category. Whilst bicycling is only a modest 
contributor to the commuting mode share, almost all cities in Australia have 
demonstrated a growth in bicycle commuting rates between 2001 and 2006 
(Austroads, 2009). Considerable variation in the use of bicycles for transport can be 
seen even within the same city. In inner areas of Melbourne, up to 10% of trips are 
completed by bicycle, while in outer suburban areas, the rate is almost always below 
0.5% (Pucher et al., 2010b). Internationally, all Australian cities fall well behind the 
bicycle-friendly cities of the Netherlands and Denmark. In Amsterdam and 
Copenhagen, some 34% and 36% of workers commute by bicycle respectively 
(Gardner, 2002; Pucher et al., 2010a). The contrast in participation rates may reflect 
significant differences related to helmet legislation, parking and driving costs, as 
well as the quality of bicycle infrastructure.  
 
 
Bikeshare: barriers, facilitators and impacts on car use 
 
 
245 
11.5.6 Fear 
One of the most frequently cited reasons for the low levels of bicycle riding 
in Australia is fear of collision with motorised traffic (Bauman et al., 2008; City of 
Sydney, 2007; Garrard et al., 2006), despite evidence demonstrating that the benefits 
of cycling outweigh the risks (de Hartog et al., 2010). Fear of cycling is not restricted 
to Australia. In the United Kingdom, some 47% of adults strongly agree with the 
statement ‘the idea of cycling on busy roads frightens me’, with a further 27% 
agreeing (Horton et al., 2007). Similar results are found in the United States 
(Gardner, 2002).  It has also been found that one of the most common reasons leisure 
bicyclists do not ride for transport is fear of motorised vehicles (Automobile 
Association, 1993; Cyclists' Public Affairs Group, 1997; Gardner, 1998). Important 
gender differences are also apparent. Women, at least in the United Kingdom, 
express greater safety concerns than men (Horton et al., 2007). This greater sense of 
fear expressed by females may explain (at least in part) why only around three in ten 
commuter bicycle riders in Australia are female (Garrard et al., 2006).  
Gender differences vary widely, however, with an approximately equal mix 
in countries with comprehensive bicycle programs such as the Netherlands and 
Denmark (Pucher & Buehler, 2008). 
Horton, Rosen and Cox (2007), in their examination of the societal influences 
on cycling, describe fear not as an inevitable emotional response, or even necessarily 
an individual choice. Rather, they argue the fear of bicycle riding is something 
produced by a complex interaction of the media, the automobile sector, the transport 
environment and even government safety campaigns. Moreover, to understand modal 
choice, the sense of identity, self-expression and lifestyle connotations embedded in 
our transport decision-making need to be appreciated (Gartman, 2004). These wider 
influences on our attitudes to transport provide a helpful basis upon which to 
understand fear as a barrier to bicycling.    
Horton et al. (2007) contend that part of the reason people are fearful of 
cycling is that society has become more fearful generally, despite being safer in an 
objective sense. Horton et al. (2007) dissect the fear of cycling into different 
components. At a simple, direct level, there is a road traffic fear (fear of a crash). 
They also describe a fear of actually becoming a ‘cyclist’ and all the associations 
such an identity might mean in a society in which cyclists are seen as an ‘out-group’ 
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- a term used by Basford et al. (2007) to describe how motorists view people who 
ride bicycles. Whilst bicycling may have increased in popularity since Basford et al. 
carried out their study, it remains a minor mode of transport in many segments of the 
Australian population (Pucher et al., 2010). Garrard (2002) has built on the work of 
Basford et al. and Horton et al. to identify several components of risk perception – 
highlighting how they differ between driving a car and riding a bicycle (see Table 
11.1).  
 
Table 11.1 Components of risk perception 
Components of risk 
perception 
Driving Riding a bicycle 
Sense of personal control High Low 
Trust in other road users 
(‘are you looking out for me?’ 
Yes No 
Common/unusual  Common Unusual 
Discrimination In-group Out-group 
Social cues “Everyone is doing it” “Not many people are doing it” 
Vulnerability Low (protective shell) High (no protective shell) 
Consequences Usually minor Potentially serious 
Source: Garrard, 2011 
 
Table 11.1 presents a simplified and contrasting set of components forming 
risk perception for driving a motor vehicle and riding a bicycle. Although the 
situation will vary for different riders and different environments, Table 11.1 
illustrates why the decision to drive is not typically accompanied by the fear that 
many in the community associate with bicycle riding.  
Figure 11.1 illustrates the reasons current bicycle riders do not ride more 
frequently (n = 158), as well as why non-riders interested in cycling choose not to 
ride (n = 515). Commissioned by the Cycling Promotion Fund and the Heart 
Foundation, and using a randomly selected base sample of 1000 adults  (Cycling 
Promotion Fund, 2011), the online survey results show that issues related to fear of 
motorised traffic predominate; the most common issues were unsafe road conditions, 
speed/volume of traffic, and lack of bicycle lanes/trails. Furthermore, over 40% of 
non-riders reported they don’t feel safe riding as a key reason they chose not to ride a 
bike, compared to just over 25% for current riders. These findings are supported by 
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recent Canadian research (Winters, Davidson, Kao, & Teschke, 2011) investigating 
the deterrents to and motivators of bicycle use. In their survey of 1402 current and 
potential bicycle riders in the Vancouver area, the most common deterrents were 
unsafe surfaces, interactions with motor vehicles and high speed of motor vehicles. 
Major motivators, unsurprisingly, were routes away from traffic noise and pollution, 
attractive scenery, and paths separated from motor vehicle traffic. Recent research 
using focus groups in Brisbane found that fear of motorised traffic is a major 
deterrent to bicycle riding (Winters, Davidson, Kao, & Teschke, 2011). 
 
 
Figure 11.1 Reason for not riding for transport 
Source: Cycling Promotion Fund, 2011 
 
Horton et al. (2007) note that the reason people choose or decline bicycling as 
a mode of transport is often more complex than for motorised transport. This is in 
part because additional factors are at play, including the expenditure of human 
energy, as well as the nature of the physical environment. 
Hostile behaviour from other road users towards cyclists may also be a cause 
of fear. In a large online survey of Bicycle Victoria members (n = 2406), over 65% 
of riders reported some form of harassment over the previous 12 months (Garrard et 
al., 2006). Figure 11.2 details the types and prevalence of this harassment. On 
average, people riding bicycles experience a form of harassment every two weeks. 
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Although this harassment does not often result in any physical injury, it raises fears 
associated with bicycling and, for many, acts as a deterrent to riding a bicycle 
(Garrard, 2011). 
 
 
Figure 11.2 Harassment experienced by people riding bicycles 
Source: Garrard et al., 2006 
 
Focus group results from Brisbane suggest regular riders were generally 
dissatisfied with the level of awareness and respect shown to them from motor 
vehicle drivers (Fishman et al., 2012a). With recent evidence demonstrating the low 
level of injury and fatality but relatively frequent near collision events (Johnson, 
Charlton, & Oxley, 2010), Garrard (2011) has proposed an iceberg analogy to 
illustrate that although the tip of the iceberg is represented by the serious injuries and 
fatalities, the more substantive component of fear and anxiety is caused by the near 
collisions and harassment experienced by those riding bicycles (see Figure 11.3). 
The relatively high prevalence of low severity crashes might also increase 
perceptions of risk. This analogy may be supported by work produced by scholars in 
the field of risk analysis. Here, it has been established that problems in risk 
communication can arise through ‘social amplification’ (Smillie & Blissett, 2010), 
which involves the transfer of information about a risk, and the way society responds 
to information. This transfer may be facilitated through the experience of bicycle 
riders but, perhaps more importantly, when drivers (and perhaps their passengers) 
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experience a near miss with a person on a bicycle. Research conducted in 
Queensland found that as kilometres cycled increased, there was a reduction in injury 
likelihood, on a per kilometre travelled basis, as well as a reduction in perceived risk 
(Washington, Haworth, & Schramm). According to a survey of bicycle riders in 
Queensland, the frequency of self-reported crash injuries (includes falls both on and 
off-road) is approximately 0.5 per year per bicycle rider, although most of the crash-
related injuries resulted in low severity outcomes (did not require admission to 
hospital) (Washington, Haworth, & Schramm, 2012). Additional Queensland 
research, using a sample of 1976 Bicycle Queensland members found 31% had 
experienced a bicycle injury in the last year (includes non-collisions, such as falls 
due to skidding, but not muscle strains). Those cycling more frequently, for less than 
five years and for recreation or competition had a greater likelihood of injury 
(Heesch, Garrard, & Sahlqvist, 2010). 
 
Figure 11.3 The Fear Iceberg of Bicycle Riding 
Source: Garrard, 2011 
 
11.5.7 Road safety and bicycle riding 
People riding bicycles comprise 2.3% of road deaths (when taking the 
average number of bicyclist and overall road fatalities from 2002 to 2011) (Bureau of 
Infrastructure Transport and Regional Economics, 2011) and bicyclists accounted for 
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17.9% of all persons serious injured in land transport incidents and 15.4% of people 
seriously injured in on-road incidents in Australia (Henley & Harrison, 2012). 
According to Garrard (2011) there are 1.2 serious injuries in Melbourne for every 
million kilometres cycled. Someone bicycling 5000 kilometres annually could expect 
to sustain one serious injury for every 167 years of riding (assuming the risk remains 
the same over the next 167 years). In terms of relative risk (using Melbourne data), a 
person riding a bicycle has 13 times the risk of sustaining a serious injury compared 
to a motor vehicle driver covering the same distance. Put simply, a journey of 13 
kilometres driven has the same risk of serious injury as one kilometre cycled 
(Garrard, 2011). Given the vastly greater distances travelled by car, Garrard argues 
the level of fear associated with bicycle riding is disproportionate relative to the fear 
(or lack thereof) associated with travelling by car (Garrard, 2011). Combining 
national data collected by Austroads (Austroads, 2010b) with Victorian data on 
median trip distance and journey for driving and riding (Victorian Department of 
Transport, 2009), it is possible to compare fatality and serious injury rates on a per 
trip and per hour basis. On a per trip basis, the analysis reveals the risk of fatality for 
the median car journey is half that of the median bike trip.  
Without a detailed understanding of the quantitative risks associated with 
different modes of transport, it is plausible for individuals to form their views on 
road safety risk by what feels safe or unsafe. Garrard (2011) argues bicycle riding 
feels unsafe to most Australians and this explains, to a large degree, the common 
finding of safety concerns acting as a barrier to the uptake of cycling. This view is 
supported by research undertaken by the Monash University Accident Research 
Centre. A study by Johnson et al. (2010), in which six cyclists wore helmet mounted 
video cameras, found no incidents over the 46 hours of riding recorded but found 
there were 36 ‘near collisions’ – averaging 0.76 per hour. Interestingly, female near 
collisions occurred at the rate of 0.38 per hour, while male near collisions occurred 
1.13 times per hour. The authors attributed this significant difference to the fact that 
females had a stronger preference for off-road riding in which motor vehicles were 
not present. It should also be noted that whilst fear of collision with a motor vehicle 
is the major safety concern when riding, according to Haworth et al. (2010), half the 
bicycle injuries in Queensland resulting in hospitalisation occurred outside of the 
public road network, suggesting at least half do not involve a motor vehicle. 
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Moreover, in an analysis of serious injuries due to land transport crashes, Henley and 
Harrison (2009) found approximately half of all serious bicycle injuries in 2006-07 
occurred off the public road network and therefore without the involvement of a 
motor vehicle.  
 
11.5.8 Closing the gap between perception/reality and improving road safety for 
people bicycling 
Bicycle riding has been increasing for several years in Australia, as 
previously noted, yet concerns regarding safety continue to be a major barrier. 
Garrard et al. (2010) suggest that the issue of the safety of those riding bicycles is 
something of a road safety ‘blind spot’. Many of the in-car safety advancements over 
recent years have helped to reduce car occupant injury and death, but relatively little 
action has taken place with regard to the safety of bicyclists.  Motor vehicles are also 
equipped with seatbelts, airbags and other measures that create a more forgiving in-
car environment in the event of an incident or near miss. Bicyclists are not afforded 
the same degree of protection and are therefore more exposed to external conditions, 
such as weather and road user behaviour (Garrard et al., 2010). Elvik (2009) 
however, found that large shifts from motorised to active transport can lead to a 
reduction in the total number of transport injuries. As such, road safety policy could 
seek to achieve mode shifts to active transport on the grounds of lowering rates of 
road traffic injuries. 
Serious injuries for pedestrians, vehicle passengers and motor vehicle drivers 
have declined over recent decades, yet cycling fatalities reached a plateau and 
serious injuries have increased (Austroads, 2009; Henley & Harrison, 2009 cited in 
Garrard et al., 2010). For instance, between 2000 and 2007 serious injuries for 
bicyclists increased by 47%, whilst such injuries for other modes of transport 
remained the same or reduced (Henley & Harrison, 2009). There is some debate as to 
whether this is related to changes in cycling participation, with some reports showing 
no significant increase (Garrard et al., 2010), whilst others illustrate a marked 
increase (Department of Infrastructure Transport Regional Development and Local 
Government, 2009). The lack of data on the distance Australians cover while bicycle 
riding, itemised for different trip purposes (e.g. leisure, competitive sport, non-work 
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transport and commuting), makes it difficult to determine whether the increase in 
injuries is a consequence of increasing exposure (i.e. more bicycle riding).  
In order to overcome the perception of risk associated with bicycling, it is 
necessary to implement measures targeted at the major influences governing risk 
perception. Parkin, Wardman and Page (2007) have found each of the following to 
be significant contributors to the perception of risk while riding: 
• volume, speed and type of traffic 
• number of parked vehicles on the side of the road (car-door opening risk) 
• type of intersections. 
 
11.5.8.1 Reducing near collisions 
 Near collisions create a sense of vulnerability that prevent large sections of the 
Australian population from bicycling and act as a deterrent for current bicyclists to 
ride more often (Garrard, 2011). Over the last 15 to 20 years, Australian 
governments, to varying degrees, have begun to install bicycle lanes and paths; this 
has improved actual and perceived levels of safety. However, in relation to 
international best practice, the measures taken in Australia to promote bicycling can 
generally be described as ‘picking the low hanging fruit’ in which some of the easy 
options have been taken. Decisions regarding the relative priority of sustainable 
modes of transport versus motorised modes have typically fallen in favour of the 
latter (Moodie, 2008). Whilst it is sensible to start with the ‘low hanging fruit’, such 
as installing a bicycle lane along a road with excessive width, the best fruit is often at 
the top of the tree. Competition for space on the road network in our growing cities 
means decisions will need to be made that challenge the primacy of the automobile 
in Australian society. To achieve the increased levels of bicycling required to 
successfully meet the challenges posed by climate change, obesity/diabetes, 
congestion and urban liveability (Bauman et al., 2008), it will be necessary to re-
evaluate the allocation of road space typical in the Australian city and regional 
centre. ‘Probably the most visible commitment of a city to cycling is a 
comprehensive system of separated bicycle paths and lanes, providing a reserved 
right of way to cyclists and sending a clear signal that bicycles belong’ (Pucher et al., 
2010b, p. 339).  
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 Rather than accepting the current allocation which marginalises bicycle 
infrastructure to a minority of roads, a systematic review underpinned by an 
acceptance and willingness to provide a road environment in which bicycling is safe 
and feels safe on all parts of the network by a majority of users, save the 100 km/h+ 
freeways, will be required. Indeed, it is this mindset that has enabled the 
Netherlands, Denmark and even some US towns (e.g. Davis, CA) to achieve the 
levels of safety in which a majority of the population feel safe to use a bicycle, and 
are, on a per kilometre basis, less likely to sustain a serious injury while riding 
(Pucher & Buehler, 2008; Pucher & Buehler, 2011). 
The over-allocation of space to motor vehicles may be contributing to 
Australia’s relatively high levels of car use, when compared to other developed 
countries - even for relatively short journeys. In Australian cities and towns, the 
majority of car trips are less than five kilometres (Austroads, 2005), a distance in 
which bicycle travel is often time competitive (Austroads, 2010a). A reallocation of 
space creating a dedicated bicycle network will help create a real choice in an 
environment in which car ownership has to an extent become forced, in the sense 
that it is in many cases the only realistic option in many middle and outer suburbs 
(Currie, Stanley, & Stanley, 2007). 
The Netherlands have developed and implemented a comprehensive set of 
design guidelines aimed at creating the physical environment necessary to maximise 
the level of safe bicycling (perceived and actual). The critical elements include 
(CROW, 2007): 
• a coherent, comprehensive network of bicycle routes that connect origin and 
destination 
• direct routes  (avoidance of circuitous routes and prioritising the shortest 
practical route possible) 
• attractive conditions that provide a pleasant environment 
• safety (facilities are developed to minimise the risk of collisions with other 
road users, as well as considering issues of personal security) 
• comfort  (creation of facilities conducive to the efficient and comfortable 
flow of bicycle traffic). 
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The following recommendations are intended to respond to the safety 
concerns reported in the literature by both bicycle riders as well as those ‘would be’ 
riders deterred by fear of collision (or near collision) with a motor vehicle. These 
recommendations are not intended to be used as technical design specifications. 
However, they provide a strategic vision for the elements necessary to minimise the 
barriers and maximise bicycle riding participation.  In addition to improving actual 
safety, the measures described below focus on reducing perceptions of risk. 
11.5.8.1.1 Separated bicycle lanes 
On major arterial roads (at least two general traffic lanes in each direction), 
which often have the most suitable gradient for bicycling, separated bicycle 
infrastructure has been shown to increase actual and perceived levels of safety 
(Jensen, Rosenkilde, & Jensen; Winters et al., 2011).  Parkin et al. (2007)  found 
physically separated infrastructure to provide significant increases in perceived 
safety levels, a finding supported by earlier studies (Wardman, Hatfield, & Page, 
1997; Wardman, Nash, Tight, & Page, 2000). In many cases, particularly in the 
urban environment, road corridors cannot be expanded and therefore it will be 
necessary to reallocate space from a general traffic lane to accommodate the greater 
width required for a fully separated bicycle lane.  
11.5.8.1.2 Bicycle lanes 
On minor arterial roads, bicycle lanes are required to form a coherent, 
integrated network. Currently, even in relatively bicycle-friendly areas of Australian 
cities, bicycle lanes are typically found on a minority of roads. In many cases, 
bicycle lanes end at the approach to an intersection, which also coincides with the 
highest likelihood of interaction with motor vehicles (Bíl, Bílová, & Müller, 2010). 
By re-evaluating the allocation of road space with safety and sustainability as 
priorities, the creation of ‘joined up’ bicycle lanes becomes necessary and possible. 
The use of distinctive paint to increase awareness, particularly through intersections, 
has been shown to reduce collisions (Elvik, Vaa, & Erke, 2009) and should be used 
in a targeted manner to reduce near and actual collisions between bicycle riders and 
motor vehicles.  
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11.5.8.1.3 Awareness campaigns 
Raising awareness of the increased presence of bicycle riders on roads may 
assist in reducing the ‘looked but did not see’ collisions and near collisions that 
typically occur when motorists do not expect bicyclists to be on the road (Kwan & 
Mapstone, 2004; Wood, Lacherez, Marszalek, & King, 2009). By targeting common 
near and actual collision situations, such as car door opening and left turning 
collisions, as well as general awareness raising about the increased popularity of 
bicycling, the actual and perceived safety of bicycling may increase (City of Sydney, 
2006). 
11.5.8.1.4 Speed limit reductions 
By reducing the general speed limit in cities to 30 km/h, consistent with many 
European countries, the perceived and actual risk of collision, near collision and 
severity of injury for actual collisions will be reduced (Pucher et al., 2010). 
11.5.9 Conclusion 
This paper has examined the roles that fear and perceived risk play in 
reducing bicycle-riding participation in Australia - factors that may serve as 
significant barriers to the uptake of cycling. In order to significantly increase rates of 
bicycling, safety must be prioritised; at the same time, fear and common perceptions 
of road traffic crash likelihood that prevent people from cycling will need to be 
addressed. To adequately address community concerns, the road traffic environment 
will need to be made to feel safe. This can be achieved through measures such as the 
targeted reallocation of road space and the lowering of speed limits, along with 
awareness and education campaigns. Current evidence suggests that these measures 
will help to provide a road environment that is safer - and, importantly, one that is 
perceived to be safer - for bicycle riders. 
 
 
 
